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FOREWORD 


HE untimely death of Leonard Schwarez found the manu- 

script for this book only partly completed. His intention had 

been to rewrite completely the original volume, Sanitary 
Products, which was published in 1943, and to bring it up to date 
in the light of the numerous new developments of the past ten years. 
He fully appreciated the need for such a volume and was anxious 
to see it completed and published. But his death intervened. 

With the aid and advice of a group of individuals, each an author- 
ity in his own field, publication was completed. They took up where 
Mr. Schwarez left off, and with the help of the editorial staff of 
Soap & Sanitary Chemicals, the monthly magazine, the job was 
finished. The handicaps under which these contributing authors and 
editors worked are obvious. Obstacles were numerous. Delays were 
long and unavoidable. If there are shortcomings or inaccuracies 1n 
the book, there is every assurance that they are in no part the re- 
sponsibility of these contributors. 

Those to whom the publishers are particularly grateful for their 
help and advice include J. W. Dolson, R. H. Dworsak, Melvin Fuld, 
Melvin Goldberg, Anthony Grady, N. J. Gothard, H. W. Hamilton, 
fee, McKay, Martin Peters, H. F. Pierce, Dr. W. G. Reed, J. M. 
Schantz, Russell Stoddard, Friar Thompson, Jr., Dr. 2. G. Thomssen, 
Jack C. Varley, Dr. Alfred Weed. 

Brief comment regarding the use of this volume, and others 
like it, by persons both within and outside of the sanitary chemicals 
industry is pertinent. The book is not intended as a manufacturing 
guide, nor is it suitable as such except in a supplementary way. It 
is not a substitute for chemical knowledge and practical manufactur- 
ing know-how. To attempt to use it as such by the inexperienced 
is an invitation to serious trouble. The text emphasizes the practical 
side of sanitary chemicals manufacture and use, and is intended as 
a handbook for the experienced operator. 

THE PUBLISHERS. 


INTRODUCTION 


T some time after his early cave dwelling days when he had 
started up the road to civilization, primitive man must have 
developed an urge to be clean, to avoid filth, obnoxious 

odors, vermin, and disease. The first manifestation of this urge 
marked the origin of sanitation upon which foundation centuries 
later was built the present-day sanitary products industry. 


Paralleling the development of our civilization has come an 
expanded knowledge and practice of the fundamentals of sanita- 
tion. With each year has come growth in the number and potency 
of the valuable tools provided by the sanitary products industry,— 
soaps, insecticides, disinfectants, rodenticides, and others. Not only 
has the expanded use of such products paralleled the development 
of civilization as we know it; their use also has made widespread 
contributions to the growth of that civilization. 


Due to the efforts of bacteriologists, entomologists, physicians, 
chemists and the wider practice of sanitation, the prevalence of 
some diseases has been and is being sharply reduced. Others show 
a steady increase in spite of all scientific effort. As population 
crowding increases, so do pathogenic bacteria responsible for the 
spread of much sickness and untimely death. Some years ago in 
Glasgow, health studies showed that among families occupying one 
or two room houses, nearly twenty-eight out of every thousand 
persons died each year; in families occupying three and four rooms, 
the death rate was 19.4 and in houses of five or more rooms the 
mareedropped to 11.2. 


It is evident that there is a direct relationship between living 
conditions and disease. In an inner room, without adequate lighting 
or ventilation, disease germs flourish. When proper bathing facili- 
ties are lacking, the incidence of infection appears to increase, al- 
though any causative association is denied by many health authori- 
ties. When sanitary facilities are unhygienic or absent entirely, 
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disease is more likely to become epidemic. Insufficient ventilation, 
overcrowding, and other such factors tend to spread the germs that 
cause disease. 

Back in 1937, the Health Commissioner of New York City 
submitted data to the New York Housing Authority showing that 
the occurrence of communicable diseases in slum areas Was Ccon- 
siderably greater than the city-wide average. Surveys made in 
communities throughout the country bear out this conclusion. 

In Detroit, there were three times as many cases of pneumonia 
per 100,000 population in a slum area, as in the city as a whole, 
and more than six times as many cases of tuberculosis. In the 
slum district of Tampa, the death rate was 17.2 per 1,000 popula- 
tion as compared with 4.5 for the rest of the city; the disease rate 
was 23.8 as against 4.8. In Cleveland, 13 -per cent of the deaths 
from tuberculosis occurred in a slum district covering less than 
1 per cent of the total area of the city. An area of only 6 per 
cent of Cincinnati contributed 54.2 per cent of the deaths from 
epidemics and infections, and 47 per cent of the deaths from respira- 
tory ailments. 

Hygiene is both art and science of preserving and improving 
health. It pertains especially to the individual. Sanitation or public 
hygiene considers both the principle and materials employed for 
the purpose of community health. With the discovery of bacteria 
by Louis Pasteur, and their effects on the human race, the Sanitary 
Age was born. Subsequently, the use of disinfectants made pos- 
sible better control of disease, helped reduce pestilence, and was 
a necessary prerequisite to the development of pure water supplies, 
scientific sewage disposal, and other sanitation programs. 


In order to create a better understanding of the importance of 
sanitary products and their relationship to national health and the 
general well-being of the community, this book originally was 
written, The text is intended to be a practical and concise presen- 
tation dealing with many of the widely used materials of a chemical 
nature which are usually classed as sanitary products. 

Appreciating fully the vastness of the general subject of sani- 
tation as it applies to all phases of community life, no attempt can 
be made here to go beyond the confines of chemical products used 
to help establish and maintain a sanitary environment. The term, 
sanitary products, as commonly applied to such chemical materials 
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throughout the industry which manufactures and distributes them, 
could readily mislead. A more accurate term probably is  sanita- 
tion chemicals, or the widely used designation, sanitary chemicals. 

In all commercial endeavors, the profit angle of necessity 1s 
extremely important. While it is not intended to convey the idea 
that this factor is lacking or even of minor importance in the 
sanitary products industry, it is the author's impression that a 
predominating desire to serve the public faithfully and efficiently 
has surged more prominently to the front during the past two 
decades and that the plane of the industry has been raised materially 
during that period. The spirit of cooperation within the industry 
has grown within recent years, and as a result, the community at 
large has been the gainer. In no minor way, the progressive leader- 
ship of a few trade associations has been helpful in this respect, 
particularly the cooperative efforts in behalf of the entire mdustry 
by the Chemical Specialties Manufacturers Association. 

It is perhaps a source of gratification to those engaged in the 
industry to realize that in the larger sense they are not insecticides, 
disinfectants, rodenticides, floor compounds, and kindred products 
that actually are being supplied, but rather freedom from disease 
carrying insects, pathogenic bacteria, bad odors, and other unsani- 
tary and unpleasant conditions of industrial and community life. 


BACTERIA AND DISEASE 


MONG primitive people, bacteria were unknown. Attempts 

to deal with disease remained pretty much the same for 

many years. Illness was blamed on evil spirits, devils, 
wrathful deities, etc. The usual procedure was to try to chase away 
the evil spirits by appeasing the wrathful gods by means of incanta- 
tions, beating of drums, ministrations of witch doctors, etc. Due 
to the fact that nature continually strives to normalize, a percent- 
age of the afflicted recovered, in spite of the treatment or mis- 
treatment of the witch doctor or “healer”. 


Today, more respect is being paid to these witch doctors or 
medicine men who never heard of bacteria. Their unusual potions 
were not discovered by the exacting scientific methodology of to- 
day, but probably by hit or miss experimentation on their patients. 
Now, medical researchers are more prone to believe that some of 
these primitive potions, or their active ingredients, may be the 
answer to treating illnesses for which our laboratories have not 
yet yielded satisfactory cures. Many of our so-called “new” drugs 
have as their bases the “old” remedies of the medicine man. In 
some cases, the old fashioned brews have proved more effective 
than modern laboratory “discoveries”. 


For instance, we had no successful treatment for malaria until 
we learned about quinine from South American natives, who had 
been using cinchona bark for generations. When U. 5. doctors 
were confronted with malaria in China, they insisted upon the 
patient taking quinine rather than medicine prescribed by the “old 
fashioned” Chinese doctors. The irony of this was that the brew 
obtained from a native plant and prescribed by the old Chinese 
doctors was later found to be one hundred times as potent as 
quinine. .Penicillin is a new drug in our society, but natives else- 
where have been using mold to kill bacteria for centuries. Many 
other such examples could be cited. 

Up to the middle of the seventeenth century, the actual cause 
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of disease remained in obscurity. Then, Anthony Leeuwenhoek, 
a Dutch janitor, made an astounding discovery that was to pave the 
way for succeeding generations of scientists. In the course of de- 
veloping his hobby of lens grinding, he made the first microscopic 
lens. With this lens he observed tiny living animals (which he 
termed “wee beasties”) in water and other media. He reported his 
findings to the Royal Society in London. 

An English priest, Father Needham, became well known in Eng- 
land about thirty years later for his experiments with the “wee 
beasties”, claiming that the small microscopic creatures were gen- 
erated spontaneously. He wrote to the Royal Society, explaining 
how be boiled mutton gravy to kill the “animalcules” (as he termed 
them) corked the flask and a few days later examined the gravy 
under the microscope. He again found it densely populated with 
animalcules. Most of the learned men of the day accepted his 
iheory that these mysterious animalcules were produced spontane- 
ously from dead matter. 

There was one young Italian scientist, Lazzaro Spallanzani, who 
had different ideas, however. It did not seem quite logical to him 
that life could evolve out of nowhere and he decided to check up 
on Father Needham’s experiments. He duplicated the priest's ex- 
periments in a more scientific manner and found that when the flasks 
were merely corked after boiling, the germs reappeared, but if the 
flasks were hermetically sealed after boiling an hour, the germs did 
not reappear, thereby proving that the animalcules were able to ship 
into the flask if it were merely corked. 

Here was a definite step forward, which disproved the doctrine 
of spontaneous generation of bacteria. “All life comes from life” 
was hereafter considered as having universal application. 

Later on, Spallanzani succeeded in segregating a single tiny bac- 
terium and watching it multiply by fission, t.e., merely by wriggling, 
elongating and breaking in two. [Each of the two, a few minutes 
later, duplicated the original performance. This experiment punc- 
tured another of the accepted theories of the time, sponsored by 
[ellis, which was that bacteria propagated by having children and 
even grandchildren inside themselves. 

After Spallanzani’s death (1789) there was a pause in the 
struggle to understand and conquer the sub-visible giants. Then in 
1837, Doctor Theodor Schwann published a paper in Germany in 
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which he told about his method of keeping meat free from bacteria 
by boiling it and keeping it in an air-proof container. Here was one 
practical application of Spallanzani’s experiment with gravy in 
ay tack, 

The Frenchman, Lowis Pasteur, professor of the Facil; age 
Sciences in Lille, France, about this time commenced doing im- 
portant bacteriological research that was helpful to the industry 
of his native country. He showed that “sick” beer as well as 
diseased silk worms were caused by bacteria. He ascertained also 
that the air was polluted with germs, and advanced the theory that 
microbes were the cause of disease. He showed the vintners how 
to keep wine in good condition by heating it to a sub-boiling tem- 
perature. This method, which was also suitable for other potable 
liquids such as milk, is termed pasteurization. 

Pasteur, with keen foresight, peered into the future and pre- 
dicted that the day would come when preventive measures could be 
applied easily to arrest such plagues as the yellow fever that had 
just decimated the population of New Orleans, and the black plague 
that was killing off the inhabitants of Russia like flies. Here the 
moujiks were vainly attempting to arrest the plague by hitching 
four widows to a plow and drawing a furrow around the village 
in the dead of night. The plan did not succeed, but neither could 
the doctors explain or offer any remedy or arrest the epidemics. 

Surgery, in Pasteur’s day was of great aid to the undertaker— 
eight out of every ten patients died. But based on Pasteur’s 
discoveries of germs being everywhere, Lister, the English surgeon, 
evolved a method of operating on sick people in comparative safety 
so that deadly infections were minimized. Lister wrote the renowned 
Pasteur as follows: “Permit me to thank you cordially for having 
shown me the truth of the theory of germs of putrefaction by your 
briliuant researches and for having given me the single principle 
which has made the antiseptic system a success. If you ever come 
to Edinburgh, it will be a real recompense to you, I believe, to see, 
in our hospital, in how large a measure humanity has profited from 
your work.” 

And then the scourge of anthrax began devastating the cattle 
of European farmers. Cows and sheep succumbed in herds. There 
was no stopping the plague. A German doctor, Robert Koch, born 
1832, became interested in the subject. He examined the blood of 
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the dead beasts and saw what appeared to be peculiar tiny rods, 
sometimes only one twenty-thousandth of an inch long and occasion- 
ally joined together in slender long threads. In the blood of the 
healthy animals these tiny rods were missing. Perhaps here was 
the cause of the dreaded disease that was ruining the farmers? But 
how was he to verify his hypothesis? Then a happy thought occurred 
to him. Why not inject a small amount of the blood of a diseased 
sheep into a healthy mouse? He put his idea into action and the 
next morning the mouse was stone-dead. 

When he dissected the martyred creature, he found that its in- 
sides resembled those of the diseased sheep and a microscopic check- 
up of the spleen showed these same deadly sticks and threads. Now 
that he had proven that anthrax was caused by the little rods, he 
logically concluded that he could arrest the scourge by burning the 
carcass of any animal that had succumbed to the dread disease. 
His conclusions were put to the test and not found wanting. Koch’s 
fame spread over the civilized world. 

Koch advanced the theory that every disease has its own specific 
microbe, and discovered also the bacillus that is the catise of tuber- 
culosis. He learned, too, how to cultivate bacteria artificially. This 
was another step forward. He next turned his attention to cholera, 
making a trip to India where he succeeded in finding a comma-like 
bacillus that caused this particular disease. He grew the bacillus 
pure in beef broth jelly, and studied its habits. He eventually 
ascertained that the germ was found in the polluted water which 
the Hindus drank. Thanks to Koch’s efforts, cholera is no longer 
feared in civilized countries. 

Bacteria, up to this time, were considered to belong to the animal 
kingdom. By studying their structure and life history, Cohn, in 
1853, proved that most bacteria should be classified as plants. In 
1857, Nageli confirmed Cohn’s conclusions and corrected certain 
details. 

Tt will be recalled that Pasteur stated that microbes were the 
cause of disease. His own work and that of other scientists tended 
to prove his theory. Doctor Fehlcisen discovered that a chain-like 
microbe, streptococci, was the cause of erysipelas. Doctor Garre of 
Basel found that Staphylococcus was the microbe that caused boils 
and carbuncles. 

Jn spite of all this seeming proof of the germ theory, there were 
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some independent thinkers who refused to accept it. One skeptic, 
Professor Pettenkofer of Munich, had the temerity to insist that 
Koch’s cholera germs were harmless. Such a statement smacked 
of heresy to the majority of the learned fraternity. But Pettenkofer 
believed that actions speak louder than words and, he pair. to 
drink the so-called deadly cholera germs! 

Koch wasted no time in sending along a tube filled with billions 
of virulent microbes and without ado Pettenkofer swallowed them! 
and did he get cholera? Undeniably, no! 

The scientific world was filled with confusion and consternation. 
Here everything was running so smoothly in the quests for germ 
knowledge and advancement was being made by leaps and bounds, 
when along comes a heretical old doctor who knocks everything 
into a cocked hat. 

“Germs are of no account in cholera’, confidently reiterated 
Pettenkofer, “the important thing is the disposition of the individ- 
ual”, And, Pettenkofer was not the only one who held to this view. 


One of the outstanding research workers of the time was the 
eminent Professor Rudolph Virchow. He agreed with Pettenkofer 
that the accepted germ theory was fallacious. He stated that if he 
could live his life over again he would devote it to proving that the 
“oerm theory” is wrong and that germs merely seek their natural 
habitat in diseased tissue, rather than causing the tissue to become 
diseased. There are many physicians today who believe, for instance, 
that tuberculosis and other sicknesses are diseases of toxemia and 
disturbed metabolism and are not caused by germs. Bacteria may 
be present, but they are merely incidental. They disappear when 
the. sufferer’s body no longer contains morbid matter in which they 
can be incubated. 

When the experts disagree, who is to decide? It seems to simmer 
down to the question of why some people are immune to some 
bacteria while others are not. Even today we do not know the 
final answer to this bitter controversy which started over sixty 
years ago. 

After Koch, another important researcher appears on the horizon. 
Elie Metchnikoff, a Russian, was born in 1845. His zeal and his 
astounding memory were a great help in the fulfillment of his desire 
to become a distinguished investigator. He traveled from one 
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laboratory to another. He studied zoology. He investigated the 
evolution of worms. 

Starfish received his attention. He analyzed their digestive sys- 
tems and there he found unusual cells. Some cells wandered freely 
throughout the body. He’ placed a speck of carmine inside the 
transparent larvae of the starfish and watched what happened 
through his microscope. The footloose cells worked their way to- 
wards the carmine particles and devoured them! “They must eat 
up microbes too,” he surmised, and set out to prove it. 

A water flea is transparent. He put one under his lens and 
watched it swallow a spore of a dangerous yeast. Down through 
the tiny digestive tract through the walls of the stomach and into 
the body the spore traveled and he saw the free lance cells clearly 
attack and demolish the dangerous spore. 

On repeating the experiment, he sometimes found that these 
wandering cells, called phagocytes, (or white corpuscles) were too 
weak to conquer the intruding spores, which changed rapidly into 
the deadly yeasts which poisoned the particular water flea. 

Here was a definite clue as to why some living creatures are 
able to ward off enemy germs. Metchnikoff stated, “The immunity 
of the water flea, due to the help of its phagocytes is an example 
of natural immunity ... for, once the wandering cells have failed 
to swallow the yeast spore at the moment of its penetration into 
the body, the yeast germinates . . . secretes a poison which drives 
the phagocytes back and kills them by dissolving them completely”. 

One of the research workers who differed with Metchnikoft’s 
hypothesis was Emil Behring. He claimed that it is the entire blood 
of animals not the phagocytes alone that makes them immune. This 
battle went on for twenty years. Blood with its phagocytes or 
leucocytes as well as the biochemical actions that take place in the 
body, are so subtle, complicated and so veiled in mystery that im- 
munity of people to certain germs is yet to be explained satisfactorily. 

Not all bacteria are harmful to man. One class, the saprophytes, 
live on and destroy dead animals or vegetable matter. In so doing 
they decompose them into their constituent elements, returning them 
to the mineral kingdom again to furnish food for plants to live 
on. It is by this means that decay and decomposition occur. 

Microbe activities in the soil, in yeast, cheese, flax and vinegar, 
to mention a few examples, definitely work for the benefit of man- 
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kind. If bacterial life were extinguished, according tomiDigs 
Biggers, within ten years the world would be devoid of all forms 
of human life, as bacteria are essential to continuance of the nitrogen 
Gycle, 

Nitrogen, one of the elements most necessary to the cellular 
life of animals and vegetables, is taken into the bodies of animals 
as protein food, directly or indirectly from vegetable life. On the 
other hand vegetables get their ration of nitrogen from the soil, 
where, to consider one source, it is deposited as part of the excretory 
matter of animals, as in the case of urea. Plants however, cannot 
absorb nitrogen directly from urea, and were it not for the inter- 
vention of various bacteria to convert urea into nitrogenous pro- 
ducts assimilable by plants, the cycle would end and with it all 
forms of animal life. 

The other class of bacteria are those which thrive on live animals 
and vegetable life and are harmful to man. These are termed 
parasites. 

Bacteria are considered pathogenic if they cause disease and are 
classed as non-pathogenic if they do not. 

Bacteria are divided according to shape into three main groups: 

1. Bacilli, the rod shaped type, may occur singly or in 
pairs. 

2. Spirilli are longer than bacilli, but curved or spiral. 

3. Micrococci comprise spherical or nearly spherical 
forms. There are many subdivisions to this group. 

At present, pathologists estimate that there more than 750 
organisms responsible for the diseases which afflict man and beast. 
This number is steadily increasing. 

123 are due to bacteria, e.g. diphtheria 
95 are due to worms, e.g. trichinosis 
81 are due to fungus, e.g. athlete’s foot. 
71 are due to insects, e.g. scabies 
56 are due to protozoa, e.g. malaria 
13 are due to spirochetes, e.g. syphilis 
5 are due to rickettsia, e.g. Rocky Mountain spotted fever. 

Affiliated with these are 71 filterable and submicroscopic sub- 
stances or viruses. Of these 25 are scarcely identifiable “inclusion 
bodies” or chiamydozoa which cause a bracket of diseases including 
sinallpox, Tabies, parrots icvetmere: 
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@iereare 25 other substances which may have sunie connection 
Mail diseases such as infantile paralysis, colds, mumps, and 21 
substances, which are presumed to cause scarlet fever, trachoma, 
encephalitis, influenza, measles, multiple sclerosis, psoriasis. 

Despite all the progress that has been made in sanitation and 
the treatment and prevention of disease during the last century, 
the bacteria, viruses, protozoa, ctc., have moved even faster in 
developing new and occasionally more virulent forms. These dis- 
ease agents, by constantly developing new mutations or variations 
to meet changing conditions apparently are able to outrun man’s 
best efforts at control. All of which would seem to indicate that 
our efforts at control must be unremitting. 


In a symposium on disease causing agents, it was declared that 
man’s approach to the conquest of disease may have to be revised 
drastically. Instead of attempting to control the organisms directly, it 
may prove more simple to develop immunity in the human body 
against all of them in the same way that protection is given against 
smallpox, typhoid, and diphtheria, i.e. by inoculation. 


Mutations of disease viruses and organisms into new forms 
probably explain the frequent sudden epidemics such as the World 
War 1 influenza. 


Dr. W. H. Taliaferro and Dr. C. F. Hubb of the University of 
Chicago stated that the sudden relapses, which occur during the re- 
covery of human beings from disease attacks, also may be due to 
mutation of the disease organism. 


The human body produces antigens which fight the progress of 
the disease as soon as the organisms enter the body. However, if 
a mutation of the organism occurs, it may quickly control because 
the body cannot readily produce a new specific antigen to fight it. 


Dr. L. O. Kinkel of the Rockefeller Institute for Medical Re- 
search, Princeton, N. J., reported that 130 entirely new diseases 
have been discovered in plants, due to mutations of the tobacco 
mosaic virus, which has been identified as a protein substance 
intermediate between living and non-living matter. It is declared 
to be similar in nature to the viruses which cause the common cold 
and infantile paralysis. 


Atomic energy has opened an entirely new branch in the study 
of disease and bacteria. Scientists have become more aware of 
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the usefulness of radioactivity, and are investigating its applications 
to beneft mankind. 

Radioactive isotopes i.e., artificially radioactive elements, are being 
developed for use in the study and treatment of disease. They have 
already proved valuable in the war against cancer and other diseases. 
Hospitals have found use for these isotopes as uncanny reporters— 
relating the inner nature of the phenomena which they witness. They 
are yielding a new knowledge of the biochemistry of the body in 
their role as tracers. Scientists are just starting to recognize the 
potentialities of radioactivity. More work in this tremendous field 
should bring us heretofore undreamed of enlightenment as to the 
ways and means of combatting bacteria. 


PRINCIPLES OF DISINFECTION 


HERE are four general classifications of disinfecting agents : 
ie oumient and eiresh air 
2. Heat and cold 
| Lletitical appliances 
ee eiicameprenarations. 


It is universally conceded that Nature’s disinfectants, sunlight 
and fresh air, are cheaper, more efficient and fool-proof than any 
man made substance or device. Manufactured products can merely 
be considered as adjuncts or substitutes and should preferably be 
used to augment nature’s control measures where their need is 
indicated — that is indoors. 


Ventilation is considered helpful in reducing air-borne infec- 
tion but is not a solution. Due to the necessity of heating during 
winter, or an air-cooling problem during the summer, maximum 
ventilation is usually not practical for the greater part of the year. 


Air Treatments 


OR many years, treatment of indoor air was Mecleeted as cit 

was not believed necessary. Many eminent medical authorities 
were of the opinion that the principal source of communicable diseases 
resulted from direct transfer of infected material from one person 
to another. Then the picture started to change. 


Dr. William Wells of the School of Public Health at Harvard 
in 1945 conducted some interesting experiments by spraying germ- 
laden water in a glass-lined tank to ascertain how long the germs 
would live and remain floating in the air. Even after forty-eight 
hours, germs of diphtheria, pneumonia and scarlet fever were found 
floating alive. He advanced the theory that the tiny liquid droplets 
expelled by nose and mouth of infected persons dry rapidly, leaving 
a small particle of dust which may float indefinitely. This con- 
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taminated dust particle contains live spores of the germs, which 
are able to develop promptly into adult germs when they land on 
moist and favorable surfaces (such as the membrane of the nose 
and throat). The above experiments were conducted in darkness— 
in sunlight the life of the spores and germs was shorter. 

An experiment on flies was made in 1934 by Drs. Parisot amd 
Fernier and reported to the Health Organization of the League 
of Nations at Geneva. A large number of flies were caught and 
the germs they were carrying were washed off their feet and bodies 
with pure water. The germs were counted and it was ascertained 
that an ordinary fly was host to from a few hundred thousand up 
to as many as twenty-five million germs. Exposing the flies to 
the sunlight for two hours reduced the number of germs per fly 
by more than 90 per cent. 

Above investigations were confirmed later by others with the 
proof that certain pathogenic organisms are air or insect borne, long 
lived and capable of producing diseases. 

The importance of communicable disease, which is respiratory 
in nature, is indicated by a report from the U.S. Public Healt 
Service that in one year diseases entering the body by way of the 
naso-pharynx caused a total of 218 days in bed for every hundred 
persons in the United States compared with 167 from all other 
causes. Reports of sick benefit associations, insurance companies 
and individual industries show respiratory diseases, as a group, to 
be the greatest cause of lost time in industry. 

Researchers at the University of Chicago report a relative hu- 
midity of 50 per cent promises to become a weapon against influenza, 
pneumonia, streptococcic throat infection, and possibly other air- 
borne diseases. Dr. William Lester Jr., of the Chicago University 
Department of Medicine, in an article in the Journal of Experimental 
Medicine, reports influenza virus loses almost four-fifths of its 
ability to attack in a relative humidity of 50 per cent. These find- 
ings closely resemble those reported in 1948 by Edward W. Dunklin 
and Dr. Theodore T. Puck. Experiments by these men indicated 
that a 50 per cent relative humidity is rapidly fatal to Type 1 
pneumonia germs, staphylococci and streptocci. Viruses were not 
included in their experiments. 

To be effective, humidification must be controlled Carenmily= 
Experiments indicate that germs can survive a long time at humidt- 
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ties above and below a critical percentage. Control is only one part of 
the picture. A 50 per cent humidity acts by dehydrating germs 
to the point where they are vulnerable to the action of sodium 
chloride. When germs are suspended in distilled water and sprayed 
into the air, they do not dic as fast as when sprayed from a salt 
solution or from human saliva. 

A physical approach to air sterilization consists in the use of 
oil or oily substances to act as “‘fly paper” for dust borne micro- 
organisms. Field studies of the U.S. Army from 1943 to 1945 
showed total bacteria could be reduced by 70 per cent in barracks 
as a result of oiling the floors. When floors and bedding were 
oiled, there was a 90 per cent reduction. During epidemic occur- 
rence of undifferentiated diseases, the oiling procedure had little 
or no effect. The Army Epidemiological Board, in April 1946, 
recommended that oiling of floors and bed clothing be adopted as 
standard procedure as a contributing factor in control of some 
sources of infection from respiratory disease. Oiling wood floors 
is helpful also in their preservation, and has been common practice 
for years. However, oil is harmful to some other types of floors 
and oil treatment of bedding presents problems. 

“Aerial Warfare” against germs has shown encouraging possi- 
bilities. It is related to the problem of ventilation. Air from out- 
of-doors is relatively free of organisms. Ventilated air is less free 
of bacteria and depends upon dilution for the reduction of con- 
taminants. Disregarding the natural death rate of bacteria, it has 
been shown that introducing one air change in a room theoretically 
will reduce the bacterial count 63 per cent; ten consecutive air 
changes are required to make it relatively germ free. Occupants 
of a room are continually adding new contamination, decreasing 
the ultimate reduction. Commercial ventilating systems provide 
only five to ten air changes per hour and, while helpful, cannot 
accomplish the desired reduction in the air-borne organisms. Ven- 
tilation studies at Harvard have shown that enforced rates of 
forced ventilation may actually increase germ count by disturbine 
settled dust. Commercial air filters are from 32 to 85 [por scout 
efficient in reducing air bacterial count under ideal conditions ; 
however, such conditions are seldom found in actual practice. 

Air conditioning systems which recirculate 80 per cent of the 
air, and in which natural ventilation is reduced, tend to increase 
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the number of organisms in the air. The filters in such systems 
remove many of the organisms, but nevertheless large numbers 
pass through and into the occupied areas. 


It can be seen that air sanitation has possibilities of contributing 
to control of various micro-organisms, stich as bacteria, virus, and 
mold spores. However, due to the complexities of present civiliza- 
tion, universal and 100 per cent indoor control is difficult. Trains, 
buses, theatres, churches, aircraft are still, for the most part, with- 
out any form of air sanitation. 


Germicidal Lamps 


NE theory suggests that the possibility of infection is reduced 

by reducing the time spent in unsanitary air. This belief is 
based on results of some controlled school experiments, where the 
children were exposed to controlled atmosphere while in school 
and out-of-doors; and upon observations made in some conva- 
lescence nurseries where attendants, who do not live at the nurse- 
ries, were found to have fewer colds than before germicidal lamps 
(used to reduce air bacteria) were installed. Reduced absenteeism 
is claimed as a result of air sanitation. When “checker-boarding” 
tests were employed, and only selected areas in a school were pro- 
tected, the results showed no significant difference between the 
twO aleas. 


Germicidal lamps have been in use for some time in the control 
of air bacteria. These units destroy germs by ultraviolet radiation. 
The most effective wave length has been shown to be 2650 Angstrom 
units. One of the limitations of this method of control, however, 
‘s that humans cannot be exposed to the amount of radiation required 
to destroy micro-organisms, without suffering physical effects such 
as headaches, skin erythema and conjunctivitis. Therefore, ultra- 
violet lamps are placed near the floor or ceiling and depend on the 
circulation of air in the room for disinfection. Sometimes a con- 
siderable time interval occurs from the discharge of the organism, 
till it reaches the upper or lower irradiated zone. Such practice, 
of course, reduces the efficiency of ultraviolet radiation, and it is 
necessary to rely on the principle of consecutive dilution. The bac- 
terial effect is inversely proportional to the square of the distance 
from the lamp. Still another limitation of germicidal lamps is the 
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activation of air to produce ozone, which may be hazardous if the 
air becomes stagnant. Ozone is also toxic when present in excess 
of small concentrations. 

Various bactericidal ultraviolet lamps are available commercially. 
In spite of their limitations, they are being used to help check the 
spread of disease in some hospitals, schools, and food processing 
factories. When used in conjunction with air conditioning units 
or ventilation systems, they can help purify the air before it is 
circulated. 

Germicidal lamps are an important control in the field of food 
production, reducing food spoilage, and contamination. Persons 
working in and around foodstuffs, who have colds, sone throats, 
or other infectious diseases may spray quantities of bacteria and 
virus into the air when they sneeze, cough or talk, and these can 
settle on the foodstuffs and pass along to some other person thereby. 
Samples taken in restaurants, kitchens, and food processing estab- 
lishments have been found to contain a great number of bacteria 
and mold-growing spores. Many of these are harmless, but a sig- 
nificant number of a pathogenic nature are capable of causing food 
spoilage. In one restaurant, where air samples were taken at inter- 
vals, the number of recoverable bacteria increased threefold at 
noon time when a maximum number of people were present. Many 
foods which are handled and eaten at room temperatures are ex- 
ceptionally suitable for bacterial growth or that of their toxins. 


Chemical Preparations 

N the past, various materials have been used to produce germi- 
I cidal vapors. Lister originally used a carbolic spray in his 
operating room, to lessen infection from air-born contaminants. Its 
drawbacks are obvious, and it was later abandoned in favor of 
other aseptic precautions. Hypochlorite mist has been used in a 
similar capacity in Europe. However, its corrosive action on some 
metals and the high relative humidity required for maximum effect 
discouraged its use. Various other chemical substances have been 
suggested and tried, including iodine vapor. 

More recently, triethylene glycol has shown some promise as a 
germicidal vapor. It is odorless, tasteless, and non-iritating, as 
well as relatively non-toxic. The vapors cause no fire hazard and 
are harmless to fabrics. Only a Simall amoumt 1s required, so that 


24 SANIT ARS Ol wa ViitC ME 


large areas can be treated at a low cost: one cubic centimeter of 
triethylene glycol vaporized in 10,000 cubic feet is all thatvicmines 
required. When sprayed into the air, it kills the germs floating 
on tiny droplets of moisture that may be coughed, sneezed, Oniexs 
haled by infected persons. The glycols have an attraction for water 
penetrate the moist bacteria and overwhelm them with their chemi- 
cal concentration. However, they are ineffective at humidities below 
22 per cent or above 80 per cent. 

Buildings with air conditioning or ventilating systems can be 
equipped for glycol vaporization. .Home atomizers also are being 
manufactured that are suitable for use in small quarters. Technical 
problems complicating the use of triethylene glycol include humidity 
regulation, use of dust control measures, and periodic checks of 
bacterial counts, to make certain that the glycol has been apphed 
properly. 

A general classification of chemical preparations used in bacterial 
control is as follows: 


1. Organic compounds, such as phenols, cresols and analogous 
products, quaternary ammonium compounds, formaldehyde, 
pine oil preparations, etc. 

2. Oxidizing agents, such as hypochlorites, peroxides and per- 
mangenates. 

3. Salts and heavy metals, such as mercury compounds. 

4. Fumigants, such as gases which kill germs in tlie aie 


In 1947, the American Public Health Association reviewed the 
methods of control of air-borne infection and concluded as fol- 
lows: 


1. Purification of air-borne infection and forced ventilation is 
inefficient in reducing the bacterial content of air in occupied spaces. 

2. Ultraviolet radiation and use of germicidal vapors have their 
most direct applications where the incidence of cross infection 1S 
high and the population regimented, as in operating rooms and 
pediatric hospitals. 

3. Oiling of floors and bedding has been developed to the point 
of practical application. It provides a marked reduction in bacterial 
contamination of air and is recommended as a hygenic measure. 

4. The general use of air disinfection in schools or industry is 
not justified on the basis of current knowledge. There is need for 
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further controlled field studies to determine the mechanism of spread 
of infection in these environments. 


Effect of Temperature 


EMPERATURE control may be used to reduce bacterial count. 
a dry heat of 180° C. for an hour, or. steam under pressure 
at 125°C. destroy bacteria. Sterilizing is effective in control of 
bacteria on clothing and other articles that may be treated without 
harm to the materials. Surgeons’ and dentists’ instruments are 
rendered germ-free by boiling in water, so that a correct application 
of heat is a dependable method of killing germs, although its use 
is limited. Low temperatures have also been found fatal to some 
micro-organisms and to retard the growth of others; however, cer- 
tain germs and spores such as anthrax, smallpox, and typhoid, are 
not affected by cold. 


Disinfectants 


N ideal disinfectant should have the following properties: It 

should be non-toxic and harmless to the skin: non-corrosive ; 

act quickly and be effective in high dilutions against all organisms ; 

should be unaffected in its germicidal action by the presence of 

organic matter or of alkali or acid condition; it should be stable, 

odorless and stainless. Needless to say, no one Dype or disinfectant 
meets all these qualifications. 


Disinfectants are used widely to destroy bacteria of infectious 
and contagious diseases. In doing so, they may act in several 
Ways, such as oxidizing contaminated material : neutralizing the 
activity thereof by albuminous combination; or altering the reaction 
of the surrounding media, rendering it unfavorable for the de- 
velopment of bacteria. 


It appears from the records that Lister was the first to make 
practical use of carbolic acid as an antiseptic and disinfectant. It 
was employed originally in a concentrated form, which was too 
powerful in its action on tissue, and later in dilutions and with 
other materials, which application was more satisfactory. 

Koch developed the gelatin plate and solid media which led 
to a method of approximate quantitative examination of germicidal 
agents. Numerous metallic salts and some organic compounds were 


26 SANITARY SCH NGates 


experimented with and results were designated in the ratesmon 
dilution. 

In 1880, an American, Dr. G. M. Sternberg, commenced ex- 
tensive work on disinfectants and improved on methods of testing. 
He foresaw nearly all the requirements necessary for a dependable 
evaluation of disinfectants. ) 

In 1903, Rideal & Walker described, in the Journal of the Sani- 
tary Institute, their method for determining the germicidal efficiency 
of disinfectants, which was a refinement and improvement over the 
previous procedure. They pointed out the advantage of using phenol 
as a basis for comparison. Their method met practically all the 
requirements which had been enumerated previously by Dr. Stern- 
berg.° 

Many other bacteriologists subsequently entered the field and 
further research resulted in the development of the Hygienic Labora- 
tory method, the agar cup plate method, the filter paper method and 
the modified Rideal-Walker method, which led up to the present 
Food and Drug Administration method. The latter method is a 
refinement over its predecessors, and though the results are accurate 
there is still room for improvement. 

The testing of disinfectants to determine their phenol coefficient 
is carried out under carefully controlled conditions by bacteriological 
methods. The principle followed is to determine what is the greatest 
dilution of the material being examined that will kill a certain con- 
centration of bacteria, within a certain time, and at a certain tem- 
perature. This, in turn, is compared with similar tests made of 
solutions of pure carbolic acid (phenol). The phenol coefficient 
refers to the number of times the disinfectant is stronger than pure 
carbolic acid, against bacteria. Carbolic acid (phenol) is used as a 
standard of strength and is considered to have a coefficient of 1, 
and the recommended dilution is usually one part to twenty parts 
of water. A coal tar disinfectant with a coefficient of 3 is three times 
more powerful and, therefore, may be diluted in sixty parts of 
water and still be equal to a five per cent solution of carbolic acid, 
The toxicity of the solution however, would be only one-third as 
great because of the higher dilution. 

Some emulsified coal tar disinfectants show higher phenol co- 
efficients than cresol compounds, with values as high as twenty-four. 
A product of this strength may be diluted with 480 parts of water 
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and still be as effective as a solution of one part of phenol to twenty 
parts of water, thereby showing an even wider disproportion be- 
tween the two disinfectants regarding toxicity, corrosive action and, 
incidentally, cost. 

It is difficult to evaluate different types of disinfectants on a 
comparative basis using one single test method. There is no over-all 
reliable method of comparative testing nor are there a group of 
tests whereby all disinfectants can be measured accurately. The 
phenol coefficient procedure has been used in comparative evalua- 
tions, but it yields only questionably regulatory results. The F.D.A. 
Phenol Coefficient Test when applied to two phenol-like products is 
undoubtedly reliable. It may aiso serve as a means of comparison 
between two quaternary ammonium compounds when they are not 
too widely divergent in their comparative killing dilutions. How- 
ever, the phenol coefficient test cannot be used to evaluate a quater- 
nary ammonium compound, a hypochlorite, a chlorophenol, and a 
mercurial. Among other drawbacks, it gives no indication as to 
comparative ability to retain its germ killing powers in the presence 
of organic matter, and different types of disinfectants can vary con- 
siderably in this respect. The phenol coefficient method, the present 
I*.D.A. procedure, may give a relative rating of the killing dilution 
of a disinfectant with a standardized test culture, so that com- 
pounds can be segregated into groups of low or high killing dilu- 
tions. However, the method fails to yield reliable information for 
practical applications. 

The chlorine industry has never worried about the phenol co- 
efficient of chlorine or the laboratory methods of evalution. It has 
established the bactericidal effectiveness of concentrations of 50 ppm, 
100 ppm, or 200 ppm in certain operations, and uses these results 
as standards. The U. S. Public Health Service accepts this type of 
standard for dishwashing, dairy sanitation, etc. Chlorine compounds 
are commonly compared on the bases of their available chlorine 
content. 

The Chemical Specialties Manufacturers Association, Inc., Com- 
mittee on Disinfectants, has recommended that a “Use- Dilution 
Method” of testing be developed to test the value of quaternary 
ammonium compounds. So far, the most promising effort along 
these lines appears to be a modification of the method set up by 
W. L. Mallman and M. Hanes. While the “Use-Dilution Method” 
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was not designed especially for quaternary ammonium compounds, 
it may be used for testing of disinfectants of this class. 


It would appear logical that manufacturers of quaternary am- 
monium compounds might follow the lead of the chlorine manu- 
facturers and cooperate with the Department of Agriculture and 
the U.S.P.H.S. to try to standardize on a practical testing pro- 
cedure for the quaternary ammonium compounds. 


The Chief of the Insecticide Division, Livestock Branch, U. S. 
Department of Agriculture, W. G. Reed, advises that “the F.D.A. 
phenol coefficient method for testing disinfectants 1s used with many 
types of germicides as a presumptive index to check labeling claims. 
It is not used with products containing mercury, hypochlorites, or 
chloramines, and has very little value when used with quaternary 
ammonium germicides. 


In making final decisions on the efficacy of disinfectants, it 1s 
frequently necessary to depend on simulated use tests; 1.e., tests 
designed to simulate the conditions of use that would be encountered 
if the product was used as recommended by the distributor.” 


Definitions 


HIE words disinfectant, deodorant, and antiseptic are often 
used indiscriminately and incorrectly, not only by the layman, but 
also by manufacturers, and jobbers of these materials. It may be 
well to set forth the exact meaning of these and allied words. 


A significant report* on this subject was published in the <4yeri- 
can Journal of Public Health, Volume 22, No. 5, May 1932 under the 
title of “Meaning of Antiseptic, Disinfectant and Related Words”, 
by Austin M. Patterson, Ph.D. Antioch College, Yellow Springs, 
Ohio, and these definitions still apply: 


Germicide, -dal 
germicide, n. Anything that destroys germs (micro-organ- 
isms); applied especially to agents that kill disease germs. 
germicidal, adj. Destroying germs; pertaining to germicides. 
Comments — The word germ, in the sense of micro-organ- 
ism, is a popular one, but it has been used in forming the con- 


*Based on an investigation conducted under the auspices of the Chemical Specialties 
Mfrs. Assn. in 1931. 
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venient terms gcrmicide and germicidal, which find extensive 
use in technical as well as popular literature. There seems to 
he little disagreement as to the meaning of these terms: a 
substance is a germicide if it will kill germs and whether or 
not it will do so can be experimentally determined. As the 
words are ordinarily used, the germs referred to are those of 
disease. The chief point of controversy that could arise is with 
reference to differences in resistance. In practice it is assumed 
that a substance represented as a germicide, when used as 
directed, will kifl all ordinary disease 2erins, Dut is mot meces- 
sarily required to be capable of destroying bacterial spores. In 
combating diseascs such as anthrax or tetanus, caused by 
sporeforming bacteria, germicides or procedures specially effec- 
tive against spores will be required. 


Bactericide, -dal 


bactcricide, n. Anything that destroys bacteria. 

bactcricidal, adj. Destroying bacteria; pertaining to bacteri- 
cides. 

Commicnts — These terms are synonymous in large part with 
germicidc and germicidal, the chief difference being that the 
two latter are somewhat broader, inasmuch as thev may include 
micro-organisms other thai bacteria. Buctcricide is a precise 
term applying only to bacteria and to bacteria of all kinds; in 
Practice, however, it is ordinarily regarded in the same light 
as gcrmicidc with respect to the resistance of different bactertar 
that 1s, a substance, in order to be called a bactericide, is not 
necessarily required to be capable of destroying bacterial 
spores. 


Antiseptic 


antiscptic, n. A substance that opposes sepsis, putrefaction 
or decay; one that prevents or arrests the Srowth or action of 
micro-organisms, either by inhibiting their activity or by de- 
stroying them; used especially of agents applied to living tissue. 

antiseptic, adj. 1. Having the Properties of an antiseptic; 
opposing sepsis, putrefaction or decay ; preventing or arresting 
the growth or action of micro-organisms, especially on or in 
living tissue. 2. Pertaining to, or characterized by, the use of 
antiseptics ; as antiscptic surgery. 

Antiseptic and Germicide — Since the killing of micro- 
Organisms is the most effective way to prevent their growth it 
would seem a logical conclusion that any germicide may act as 
an antiseptic. This appears to be the prevailing view. A great 
many writers who discuss the matter state or imply that an 
antisepuic may act either by inhibiting the Srowth of micro- 
organisms or by killing them. A smaller number, however, 
limit the action of an antiseptic to the prevention or arresting 
of bacterial growth without killing the organisnis. 

Now it is quite natural that, since we have other words such 
as gcrmicidc and bactcricide to denote agents which actually 
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kill micro-organisms, the idea that an antiseptic may arrest 
growth without killing should be emphasized; but the majority 
of writers do not go so far as to contrast antiseptic with 
germicide and to regard the two terms as mutually exclusive. 
It seems best in accord with the history of the word and with 
prevailing usage to apply the term amliseptic to any agent which 
prevents further bacterial action, whether it does so by killing 
the bacteria or not. If this view be taken, any germicide might 
theoretically serve as an antiseptic. In practice there are ex- 
ceptions. The action of certain non-material agencies, as sun- 
light and heat, is often referred to as germicidal but not as 
antiseptic. Again, many germicides cannot be used as anti- 
septics because of their harmful effect upon the body tissues. 
Bearing such exceptions in mind, however, we may say that in 
general a germicide is an antiseptic or has antiseptic properties. 

On the other hand, it is not correct to say that an antiseptic 
is necessarily a germicide or has germicidal properties, for 
there are substances which are able to arrest the growth of 
micro-organisms but are not germicides. Here again usage is 
not unanimous, for certain writers, chiefly those influenced by 
the practice of antiseptic surgery introduced by Lister, regard 
the action of antiseptics as a destroying one. 


In an investigation of the relative number of authorities 
supporting each point of view, 165 definitions of antiseptic 
were studied, ranging in date from 1818 to 1930. Twenty, 
mostly early, make no reference to bacteria. Of the remainder, 
66 state or imply that antiseptics arrest or destroy micro- 
organisms, 27 state that they arrest but do not destroy, 12 that 
they destroy, and 10 that they inhibit growth (without stating 
how). Most of the remaining 30 definitions are not entirely 
clear, though a few represent divergent views, for example, 
that antiseptics neutralize toxins. 


To illustrate recent usage on this point, 53 citations from 
works published in 1921 or later may be summarized as fol- 
lows: (1) describing an antiseptic as inhibiting or preventing 
the growth of micro-organsms without necessarily killing 
them, 37. Of these, 12 are from bacteriological, 11 from medi- 
cal, and 14 from miscellaneous sources. Three say definitely 
that antiseptics do not kill bacteria and 4 more distinguish 
between antiseptic action as non-killing and disinfectant action 
as killing; the rest either say or imply that antiseptics may kill 
or else do not mention the question. (2) Stating that anti- 
septics destroy bacteria, 6. Of these, 2 are from surgeons, 1 is 
from a chemical dictionary which quotes alcohol and boric acid 
as examples, and 1 considers the “inhibiting” sense preferable. 
(3) Not giving a clear issue, or controversial, 10. 


It should be remembered that whether a given substance is 
a germicide or an antiseptic, or neither, depends on several 
factors. One is the strength in which the agent is used; it may 
be a germicide in a solution of a certain concentration and only 
an inhibiting agent at a lower concentraton. The time of con- 
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tact and mode of application must also be taken into account ; 
a solution which is germicidal when in contact with the ma- 
terial for 30 minutes may not be so for an exposure of 5 
minutes, and imperfect contact of course lessens effectiveness. 
The nature of the microorganism must also be considered, 
since the resistance of different kinds varies greatly, so that a 
substance might be germicidal for one variety and only in- 
hibitory toward another, within a definite range of concentra- 
tion. And there are still other factors, such as the temperature, 
the abundance of the micro-organisms and the nature of the 
material in which the micro-organisms are found. 


NOTE: The Federal Food, Drug and Cosmetic Act of 1938, has 
the following reference under the heading of “antiseptic”: ‘The 
representation of a drug, in its labeling, as an antiseptic shall be 
considered to be a representation that it is a germicide, except if 
the case of a drug purporting to be, or represented as, an antiseptic 
for an inhibitory use as a wet dressing, ointment, dusting powder, 
or such other use as involves prolonged contact with the body.” 


Disinfect, -tant, -tion 


disinfectant, n. An agent that frees from infection; usually 
a chemical agent which destroys disease germs or other harm- 
ful micro-organisms (but not, ordinarily, bacterial spores) ; 
commonly used of substances applied to inanimate objects. 

disinfectant, adj. Freeing from infection, especially by des- 
troying disease germs or other harmful micro-organisms. 

disinfect, v. t. To free from infection, especially by destroy- 
ing disease germs or other harmful micro-organisms. 

disinfection, n. The act or process of disinfecting. 

Disinfectant and Germicide — For some time after the ad- 
vent of the germ theory of disease, authors hesitated to 
describe the action of a disinfectant as being wholly or prin- 
cipally the destruction of micro-organisms. They spoke of “re- 
straining” or “neutralizing” the germs, of destroying the 
poisons produced, of deodorizing, etc. It would seem that 
their idea of “ridding of infection” was clear but not the pre- 
cise method by which disinfectants operate. Popularly this 
vagueness persisted much longer. Albert Buck (Reference 
Handbook of the Medical Sciences, 1894) says: “Popularly, 
the term disinfection is used in a much broader sense. Any 
chemical agent which destroys or masks bad odors, or which 
arrests putrefactive decomposition, is spoken of as a disin- 
fectant. . .. This popular use of the term has led to much 
misapprehension.” This misapprehension seems to have de- 
creased with the spread of scientific knowledge. 

Of 143 definitions of “disinfectants” dating from 1854 to 
1930, 25 (chiefly of earlier dates) make no reference to micro- 
organisms. Of the remainder, 95 define disinfectants as germ 
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NOTE: Household disinfectants are subject to the regulations of 
the Federal Insecticide, Fungicide and Rodenticide Act of 1947, 
in view of the federal definition of the term “fungi” which 1s 
given as follows: The term ‘fungi’ means all non-chlorophyll-bear- 
ing thallophytes (that is, all non-chlorophyll bearing plants of a 
lower order than mosses and liverworts) as, for example, rusts, 
smuts, mildews, molds, yeasts, and bacteria, except those on or in 
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destroyers, 9 state that they may also act by removing the 
germs, and 8 ‘say that they either destroy germs or arrest 
their action. Of the 95 citations, 52 define disinfectants as 
destroyers of disease germs, 34 merely say that they destroy 
germs or are germicides, while 9 specifically state that they 
destroy all germs, non pathogenic as well as pathogenic. 

Hence it seems to be generally expected that any substance 
used as a disinfectant will destroy the cause of infection, that 
is, will act asa germucide: 

The word disinfectant still carries with it much of its original 
connotation. It suggests the cleaning of sick rooms, clothing, 
bedding, lavatories, stables and in fact of any places or things 
that might harbor disease. By contrast, germucide is a precise, 
colorless word, conveying its literal meaning and little more. 
Aside from their history and connotations, however, disin- 
fectant and germicide appear today to have the same meaning 
when applied to substances used in fighting disease. 

Disinfectant and Antiseptic — If we accept certain conclu- 
sions from the above discussion, namely, that the substances 
called disinfectants are germicides, and also that in general 
germicides may act as antiseptics but that antiseptics are not 
necessarily germicides, then it follows that disinfectants may 
(theoretically at least) act as antiseptics but that antiseptics 
may not necessarily act as disinfectants. Due attention of 
course should be paid to the different connections in which the 
the two words are used. 


living man or other animals.” 


Under the above definition, the term “fungi” is sufficiently 
comprehensive to include “bacteria”; thus a “fungicide” may also be 


a “bactericide”’ (i.e. a disinfectant.) 


Sterilize, -zation 


sterilize, v. t. To render sterile, that is, free from all living 
micro-organisms. 

sterilization, n. The act or process of sterilizing, or freeing 
from all living micro-organisms. 

Comments — These are exact terms, which came into use 
(in the sense under discussion) to express a precise idea, 
namely the freeing of a material, container, or space from 
living micro-organisms of all kinds. There is no disinction be- 
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tween disease germs and other germs or between resistant and 
nonresistant varieties or forms. If a thing has been treated in 
such a way that no growths can be produced from it by ap- 
propriate culture, then — and then only — has it been com- 
pletely sicrilged. 

One of the best ways to accomplish sterilization is main- 
taming for a sufficient time at a temperature at which 
micro-organisms cannot live; hence the use of the word 
sterilize suggests to some the destruction of micro-organ- 
isms by heating. To others it includes also the notion of 
the use of strong chemical agents. The word calls to mind the 
treatment of surgeons instruments, gauze bandages, culture 
dishes, and other apparatus rather than the treatment of the 
sick room or of the human body. 

Disinfect and Sterilise — lt has been noted that disinfect 
refers particularly to the destruction of disease germs (especi- 
ally the vegetative forms), while sferilize denotes the freeing 
from all organic life. Hence sterilize is the more drastic of 
the two terms, and it might easily happen that something is 
thoroughly disinfected without being completely — sterilized. 
This is true, for example, of the customary treatment of milk 
cans, milk bottles, ete, in the dairy industry, where treatment 
sufficient to prevent diseases and spoiling of the milk is not 
Mecessarily Sterilization. 


Deodorant, -rizer 


deodorant, deodoriser, n. Anything that destroys or masks 
offensive odors. 

Comments — A deodorant may or may not be an antiseptic 
or disinfectant. The popular notion that danger from infection 
disappears with the removal of disagreeable odor is of course 
a mistaken one. 


Insecticide, -dal 


insecticide, n. A substance that destroys insects, especially 
a preparation used for this purpose. 

mmsecticidal, adj. Of or pertaining to insecticides; destroying 
insects. 

Comments — As defined, the word insecticide is limited to 
the destruction of insects. The Insecticide Act of 1910 defines 
it somewhat more broadly, however, as “any substance or mix- 
ture of substances intended to be used for preventing, destroy- 
ing, repelling, or mitigating any insects.” Also, the Food and 
Drug Administration admits within the term inscef small in- 
vertebrate animals such as spiders and mites which do not 
belong to the order Insecta but are liable to be called insects 
in popular language. Insecticides may be effective against one 
type of insect but not necessarily against all types of insects. 
Insecticides usually act as stomachic or respiratory poisons ; 
their method of application or use varies with the type of the 
insecticide and of the insect against which it is applied. An in- 
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secticide although usually to destroy insects does not neces- 
sarily give a 100 per cent kill. 


Disinfest 


disinfest, v. t. To rid of infestation; to free from infesting 
insects, rodents or other small animals. 

Comments — The earliest appearance of the word of which 
the committee has record is in the report of the Committee on 
Standard Regulations for the Control of Communicable Dis- 
eases, A. P. H, A., 1926, in which the following definition 
appears: “By disinfesting is meant any process, such as the use 
of dry or moist heat, gaseous agents, poisoned food, trapping, 
etc., by which insects and animals known to be capable of 
conveying or transmitting infection may be destroyed.” 

Since a word covering the above process was apparently 
needed, and since the inclusion of this sense in the meaning 
of disinfect (as has been the practice of some) seems incorrect 
and undesirable, the introduction and use of the comparatively 
new word disinfest are to be commended. 


Sanitize, -er, -ation 

sanitize, v., To apply sanitary measures to; to bring 
into condition conducive to health ; to reduce germ count 
to a safety level, usually applied to dishes and drinking 
glasses, occasionally to fabrics. 

sanitizer, n., An agent performing above functions. 

sanitigation, The act or process of sanitizing. 


Comments: The above were not included in the article 
printed in the American Journal of Public Health, May 1932, 
possibly because these words were not used widely at that 
time. In Funk and Wagnalls New Standard Dictionary 1913, 
“sanitize”? means: To apply sanitary measures to; to bring into 
condition conducive to health. In Dorland’s Medical Diction- 
ary, “sanitization” is defined as: The act of making sanitary, 
especially applied to dishes and glasses. Recent widespread 
usage indicates that sanitize has been used rather loosely. It 
was probably felt that the word disinfection should not be 
applied to dishes and glassware due to the implication of a 
“disinfectant”? odor. Furthermore, complete disinfection of 
dishes in actual practise is seldom obtained. Disinfection means 
complete removal of germs and sanitization, by common usage, 
means partial disinfection, or a reduction of bacteria count on 
utensils to a point where they are considered safe according 
to accepted health standards. 


Prophylactic 


prophylactic, n. Anything that prevents, or that contributes 
to the prevention of, disease; a preventive. 
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prophylactic, adj. Guarding from disease; preventing, or con- 
tributing to the prevention of, disease. 

Comments — The meaning of prophylactic is wide. It applies 
to anything which even helps to ward off disease, as fresh air, 
nutritious diet, and rest, which serve as preventives of tuber- 
culosis and other ailments. One writer has even used the term 
“mental prophylactics.” Various medicial preparations are also 
called prophylactics. It would seem however, that a substance, 
to be called a prophylactic against a given disease, should be 
demonstrated to have some efficacy for the purpose in question 
under the conditions of its intended use. 


Conclusion 84903 m3 


It has been announced as a principle of legal practice that 
“language used in the label is to be given the meaning ordinar- 
ily conveyed by it to those to whom it is addressed.” This com- 
mends itself as a sound and wise ruling, for the general public 
cannot be expected to be acquainted with special technical 
meanings or to have information proper to experts alone. 
Nevertheless, it is possible to draw wrong conclusions from 
this principle. People constantly make use of words of which 
they do not know the accurate meaning. They know barely 
enough about it for ordinary purposes; the rest they leave 
to the specialist. This is eminently true of such things as 
drugs and medicaments. It is small wonder that similar terms 
are sometimes confused in the popular mind. 

It may of course happen in the development of language that 
a term becomes so confused that it undergoes a complete 
change of meaning and that the new meaning becomes com- 
monly accepted. But the mere fact that the average person 
has a confused notion of a word which is used correctly by 
writers and careful speakers does not justify acceptance of 
the confused meaning. 

The terms antiseptic and disinfectant may be taken as ex- 
amples. There appears to be some haziness in the mind of the 
public regarding their signification; yet the greater part of the 
literature is in fair agreement as to the derivation, history, 
and present meaning of the two words. Moreover, what popu- 
lar confusion may exist is not so much with respect to the 
root idea of the words (“antiseptic,” opposing decomposition ; 
“disinfectant,” ridding of infection) as regarding the mechan- 
ism by which the result is effected (removing germs, killing 
germs, or preventing the growth of germs). It is the result 
that chiefly concerns the public; the expert must be relied on 
for exact knowledge of the mechanism. 

So far as the writer can determine after talking with various 
persons, bacteriologists, physicians, druggists, manufacturers of 
chemicals, and government officials, there do not seem to be 
serious differences of opinion among professional men as to 
the meanings of the various terms now under discussion. 

In so far as differences exist, they seem to relate rather to 
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the question as to what is a fair use of the terms in connection 
with certain manufactured products, when.the circumstances 
under which these products are to be used are duly considered. 
For example, there seems to be pretty general agreement that 
the term antiseptic (at least aside from surgery) may proper- 
ly be applied to a substance which merely arrests the growth 
of micro-organisms without killing them. There is apparently 
no question for example, as to advertising a bandage impreg- 
nated with iodoform as an antiseptic dressing for wounds or 
as to calling iodoform or any simijar agent an antiseptic when 
so used. The question seems to be whether a substance which 
is not a germicide but which acts as an antiseptic so long as it 
remains in contact with the area to be protected can fairly be 
called an antiseptic when its application is necessarily brief as 
in the case of a mouth wash, gargle or tooth paste. Again, the 
agreement on the meaning of the term prophylactic seems to 
be good, It is recognized as a very broad term. Apparently 
the main question at issue, if there is one, is under what 
circumstances a given substance may fairly be claimed to have 
a prophylactic effect. 

The adjustment of such questions as to what is fain wider 
different circumstances seems to lie outside the province of 
defining meaning of words. It seems to be a matter of bac- 
teriological and medical knowledge, a spirit of fair play, and 
good common sense. If the writer may hazard a suggestion it 
would be that, since the correct application of certain terms of 
which antiseptic and disinfectant may serve as types depends 
on a2 number of factors (in the present case, strength, time 
of contact, type of organism, etc.), due regard should always 
be had to these factors as they occur, or are likely to occur, 
in actual practice. 


COAL TAR DISINFECTANTS 


Por RL CIAN IS based on coal tar distillates have been 

in wide use for well over a half century. The term, ‘coal 

tar disinfectant,” in the sanitary chemicals industry usually 
refers to a product made from tar acid oil plus an emulsifying agent 
Which is generally tall oil soap, rosin soap, or other suitable soap.. 
These products form white emulsions when mixed with water. Where 
their characteristic odor is not objectionable, they are used ex- 
tensively for cheap and effective disinfection. They range in phenol 
coefficient all the way from 2 up to 20 for ordinary commercial 
grades. A Coefficient 2 disinfectant, for example, would be made 
approximately from 70 parts of 15% tar acid oil plus 30 parts of 
rosin or tall oil soap and water. A Coefficient 4 product would re- 
quire the same amount of 30% tar acid oil. 


Coal tar disinfectants are manufactured generally in a steam 
jacketed kettle fitted with stirring equipment. Various methods are 
used. The tall oil or rosin may be first heated and saponified with 
caustic soda solution after which the tar acid oil is stirred in and 
the heating continued for several hours. An alternate method is to 
heat the tar acid oil and the tall oil, or rosin, together at about 90 
deg. C. until the mixture is uniform. The caustic soda solution at 
a specific Gravity of 1.3 is then added and heating and stirring 
continued for several hours until the soap is thoroughly mixed with 
fa cidl. 


During final mixing, tests should show that the product in the 
kettle gives a definite emulsion when added to water. If the product 
gives more of a solution than an emulsion when added to water, 
heating and mixing should continue with occasional testing. If it 
still fails to give an emulsion, adjustments are needed. There may 
be insufficient tar acid oil present or the alkalinity of the soap may 
be too high. Maximum water content of the finished product should 
be between eight and ten per cent. The caustic soda must be governed 
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by the saponification value of the rosin, tall oil or other material 
used, while the total soap contained in the product will depend on 
the character of the tar acid oil. 


Tar acid distillers have found it profitable to extract as much 
phenol as possible from tar acid oil, thus producing a product better 
adapted to the manufacture of disinfectants. Phenol has the dis- 
advantage of reducing the germicidal strength of the disinfectant, 
and is regarded also as poisonous by the State and Federal authori- 
ties. The 15 per cent tar acid oil of today is likely to give a better 
coefficient than the tar acid of 20 years ago as a result of its low 
phenol content. On the other hand, the solubility, and emulsifability 
of the oil is decreased when phenol is reduced. It is suggested 
that this be offset by using larger percentages of rosin and other 
soaps. 


The boiling range of the tar acid oil is another determinating 
factor. Higher coefficients may result with 25 per cent tar acids 
of the higher boiling ranges than with 60 per cent tar acids in the 
low boiling range. The following tests illustrate this point: The 
amount of fortifier consisting of chlor-phenols is the same in both 
high and low boiling tar acids; only the distillation ranges of the 
xylenol fractions vary. The higher the boiling ranges of these 
fractions, the greater the coefficient. Furthermore, if still higher 
fractions were used, the coefficients derived therefrom would be 
increased, though there is no calculable relation between the coefh- 
cient and high boiling fractions. The manufacturer should have 
results checked by a recognized bacteriological laboratory if he 
does not have the facilities for doing this work himself. 


In a disinfectant of the composition indicated below, the follow- 
ing coefficients were determined at various xylenol fractions. 


per cent 
Xylenol Fractions (in all cases) 2... sete ee 30 
Chloro-phenol fortifier 2:22. 40 
Rosin-soap and water.:....2::20 ee 30 
Distillation ranges Theoretical 
of Xylenol Fractions Coefficients 
204°-210°C. 7.8 
210°-217°C. 8.6 
219 -223-@ 9.4 
223°=232°G: 11.7 


232°-240°C. 16.7 
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A correctly made coal tar disinfectant should form a milky 
emulsion when mixed in 220 parts of distilled water at 25° C. The 
emulsion should show no appreciable separation on standing for five 
hours at 25° C., other than possible traces of oily float sediment. 
The disinfectant should be made from chilled tar acids so that 
no naphthalene precipitates when subjected to a temperature of 
0° C. for 12 hours. Germicidal strength should remain constant, 
or nearly so. 

The so-called “high boiling tar acids” make the higher coefficient 
disinfectants which are made commercially up to a strength of 20, 
or thereabouts, depending on the acid used. 

Scotch blast furnace oil is used extensively for the higher 
strength products. In making a high coefficient disinfectant, one- 
third or more of a castor oil (or castor oil fatty acid) soap is 
preferable to a soap made wholly from tall oil or from rosin, because 
it gives a better emulsion and therefore a higher coefficient. About 
one third of the castor oil may be replaced by some other vegetable 
oil such as coconut oil. The alkali may be potash or a combination 
of potash and 20 per cent caustic soda. 

A mixture of 15 per cent tar acids and higher boiling acids will 
yield a finished disinfectant having a coefficient somewhere between 
3 and 20, depending upon how much of each is employed, although 
there is no definite relation. In later pages, the use of petroleum 
type cresylic acids to give emulsifiable disinfectants with coefficients 
up to 36 is discussed. These can be used to step up the coefficients 
of the lower strength products at a lesser cost than has therefore 
been possible with the straight high-boiling acids. Most manufac- 
iieercwlcain trom experience how mutch of each type of oil to use. 
However, bacteriological tests on the finished disinfectant may show 
amiveto 20 per cent higher germuerdal strength than expected. This 
is especially true if different shipments of oils are used in consecutive 
batches. Only by testing every batch may a manufacturer be certain 
of its germicidal value. 

Because of low cost and general effectiveness, emulsifiable coal 
far disinfectants are useful for many purposes, more particularly 
the following: 


1. Mopping and scrubbing floors and walls—use 1 part to 
120 parts of water (coefficient 6). 


2. Scrubbing toilets and cleaning seats, etc, 
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3. Pouring down drains and urinals (undiluted and pref- 
erably at night so it may be in longer contact with the 
pipes). 

4, Garbage cans—for cleaning. Spraying is preferred to 

leaving a portion of disinfectant in bottom. 

Machine Shop—add to cutting oils to prevent infection 

in cuts and scratches among operators. 


Or 


6. Stables, kennels, chicken coops, etc. Spray and scrub 
floors with solution. Reduces odors and flies. 


7. Cattle dip—helps prevent fleas, lice and other insects 
(Dept. of Agriculture Bulletin 989). For additional 
uses on farms refer to Farmers Bulletins 718, 798, 954, 
1155, 1330. 


8. Cuts and wounds—a mild solution helps prevent infec- 
tion. 


9. Shower baths—used in solution on floors helps prevent 
spread of athlete’s foot, etc. 


To obtain maximum germ killing effect from a coal tar disin- 
fectant some basic considerations should be kept in mind. 


If floors or materials are covered by a film of grease, the emul- 
sifying action of a solution of disinfectant may not be powerful 
enough to dissolve the grease, thus preventing the disinfectant from 
coming in actual contact with the surface. The greasy surfaces 
should be thoroughly scoured or cleaned, and disinfectant should 
be used only after such cleaning. 


Contact with bacteria and material to be deodorized is essen- 
tial. Long distance killing or deodorizing is impossible. T’or in- 
stance, a housewife may spray a garbage can with a disinfectant, 
yet wonder why the odor still persists. The answer is that the 
material comes in contact only with the top portion of the refuse. 
The lower part still continues to decompose and putrefy, sending 
out obnoxious odors. 

The time element is important, and the longer the disinfectant 
remains in contact with the surface the better chance it will have 
to kill germs. Contact of from five to ten minutes with a standard 
solution is usually adequate. 

Is the high or low coefficient product the more economical? The 
answer is that it all depends en the purpose to which the disin- 
fectant is to be put. Assume, for imstance, the following theoretical 
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prices to the consumer of three different strengths of coal tar 
disinfectants. 


Coefficient 2, 85e per gallon 
Coefficient 8, $1.50 per gallon 
Coefficient 20, 2.00 per gallon 


To ascertain the cost per gallon of a finished solution: Multiply 
the coefficient by 20 to give a standard solution. This factor is 
based on the recommendation that disinfectants for general use be 
employed at a dilution equivalent to the germicidal efficiency of 
five per cent phenol against FE. Typhi as outlined in the I. D.A. 
Method for disinfectant testing. The resultant costs per gallon are 
as follows: 


Coefficient 2, approximately 2c per gallon 
Coefficient 8, approximately Ile per gallon 
Coefficient 20, approximately %ec per gallon 


On the face of the above it would appear more economical for 
the user to purchase the higher test product. In addition, a standard 
solution of the coefficient 20 has less odor and is not as corrosive 
or poisonous. In theory at least, the high strength product presents 
a more favorable purchase. On the other side of the pieture is 
the practical consideration that porters often do not carry out in- 
Savetons as to dilution. The average porter is apt to just pour 
“some” disinfectant into a pail of water, letting smell or the appear- 
ance of the emulsion be his guide. It can readily be understood 
that in instances of this sort the high coefficient product, instead 
of being more economical, may prove to be more expensive. 


On the other hand, a low strength product has proportionately 
more soap in it. If used in the mopping water, additional soap 
may not be necessary; whereas with the high strength product the 
porter 1s usually obliged to add soap. 


In hospitals, institutions, industrial plants, etc., where the mixing 
of the disinfectant is under definite supervision and control, the 
high strength product is generally preferred. 


It is to be borne in mind that when the disinfectant is to be 
used primarily as a cleanser, deodorant, animal dip or for insecti- 
cidal purposes, the phenol coefficient may have negligible importance, 
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PHENOLIC DISINFECTANT (EMULSIFYING TYPE) 
(Second Edition) 
COMMERCIAL STANDARD CS70—41 


PURPOSE 

1. The purpose of this commercial standard is to provide a mini- 
mum specification for quality, as a basis for understanding and 
voluntary guaranties between producers, distributors, and users in 
the purchase of the commodities covered by these specifications, and 
as a foundation for confidence on the part of the purchasers that 
the efficacy of the material is that which may be expected of phenolic 
disinfectant (emulsifying type), manufactured in conformity with 
a nationally recognized specificatron. 


SCORE 

2. This standard covers materials, physical and chemical proper- 
ties, and certification of quality of phenolic disinfectant (emulsify- 
ing type). 

GENERAL REQUIREMENTS 

3. It shall be made from phenols of coal tar or petroleum origin, 
or combinations of such phenols with coal-tar oils, and an emulsi- 
fying agent. 

4, It shall contain not less than 65 per cent by weight of phenols 
and coal-tar oils. 

5. It shall contain not over ten per cent of water, by weight. 

6. It shall not contain kerosene or any petroleum distillates other 
than phenols of petroleum origin. 

7. The phenol coefficient shall be determined by the Food and 
Drug Administration method, using B typhosus as test organism, 
and shall be clearly stated on the label attached to each shipping 
container." 

8. It shall make milky emulsions with water of zero hardness 
at 20° C. (68° F.) when diluted in the ratio of five parts of dis- 
infectant to 95 parts of water for disinfectants having phenol co- 
efficients of ten or under; and in the ratio of two parts of dis- 
infectants to 98 parts of water for disinfectants having phenol 
coefficients of over ten. These emulsions shall show not more than 
a trace of oily float or sediment when stored for five hours at room 
teniperature. 


1This type of disinfectant is available with phenol coefficients ranging from 2 to 
30, and higher. Contract buyers should specify the phenol coefficient desired, 
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9. It shall remain limpid, showing no sign of naphthalene crystal- 
lization down to 0° C. in three hours. 


10. Jt shall contain less than five per cent of benzophenol 
Monewol, C,1,OH). 

11. The disinfectant, under normal and reasonable conditions 
of storage, shall remain stable and show no loss of germicidal value. 


12. The following form of statement on labels,* invoices, etc., 
is recommended : 


lhe 2 Company certifies this phenolic 
disinfectant (emulsifying type) to conform to all requirements 
of the standard adopted by the Chemical Specialties Manufac- 
turers Association** and recorded as Commercial Standard 
CS70-41 by the National Bureau of Standards of U.S. De- 
fPeement of Commerce. Phenol Coefficient .................. 


* When used on labels this statement is in addition to, and not. in lieu of labeling 
requirements of the 1947 Federal Insecticide, Fungicide and Rodenticide Act. 
** Formerly the National Association of Insecticide and Disinfectant Manufac- 
turers. 
PHENOLIC DISINFECTANT (SOLUBLE TYPE) 
(Second Edition) 


COMMERCIAL STANDARD CS71—41 


PURPOSE 


1. The purpose of this commercial standard is to provide a 
minimum specification for quality, as a basis for understanding 
and voluntary guaranties between producers, distributors, and users 
in the purchase of the commodity covered by these specifications, 
and as a foundation for confidence on the part of purchasers that 
the efficacy of the material is that which may be expected of phenolic 
disinfectant (soluble type) manufactured in conformity with a 
nationally recognized specification. 


SCOPE 
2. This standard covers materials, physical and chemical proper- 
ties, and certification of quality of phenolic disinfectant (soluble 
type), classified under two groups as follows: 
Group I.—Phenolic disinfectants having phenol coefficients from 
Peto 9.7 


1The disinfectants of group I fall within the type commonly designated ‘‘Cresylic 
disinfectants.”’ 
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Group I1.—Phenolic disinfectants having phenol coefficients 

above 5. | 
Dera. REQUIREMENTS (GrRour I) 

3. Group | disinfectants shall be made from cresol or cresylic 
acid of coal tar or petroleum origin, and a dissolving agent. 

4. Group I| disinfectants shall contain not less than 50 per cent 
of cresol or cresylic acid, as determined by the method prescribed 
in U.S. Pharmacopoeia XI for the assay of cresol in the saponated 
solution of cresol. 

5. Group i disinfectants shall contain not more than 25 per cent 
by weight of inert ingredients (water plus glycerine, and organic 
solvents, 1f any). 

6. The phenol coefficient of group I disinfectants shall be de- 
termined by the food and Drug Administration method, using B. 
typhosus as the test organism, and shall be clearly stated on the 
label attached to each shipping container. 

7. Group I disinfectants shall contain less than five per cent of 
benzophenol (phenol, C,H;OH). 

8. Group I disinfectants shall make clear solutions with water 
of zero hardness at 20° C. (68° F.) within the concentration range 
of from one to four per cent; such solutions, when kept in closed 
containers, shall remain either practically clear or become only 
slightly opalescent when allowed to stand for 24 hours at 20° C. 
(68° F.) away from direct light. 

9. Group [ disinfectants shall show no soap separation when 
cooled down to 0° C. and held at this temperature for three hours. 


DETAIL REQUIREMENTS (Group II) 


10. Group II disinfectants shall be made from phenols of coal 
tar or petroleum origin, and a dissolving agent. 

11. Group IT disinfectants shall contain not less than 50 per 
cent of phenols. 

12. Group IT disinfectants shall contain not more than 25 per cent 
by weight of inert ingredients (water plus glycerin and organic 
solvent if any). 

13. The phenol coefficients of group II disinfectants shall be de- 
termined by the ‘ood and Drug Administration method, using B. 
typhosus as the test organism, and shall be clearly stated on the label 
attached to each shipping container. 
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14. Group II dismfectants shall contain less than five per cent 
of benzophenol (phenol, C;H;OH). 

15. Group IT disinfectants shall make clear solutions with water 
Mezco iardness at 20°C. (68° F.) at concentrations of two per 
cent or less; such solutions, when kept in closed containers, shall 
remain either practically clear or become only slightly opalescent 
when allowed to stand for 24 hours at 20° C. (68° F.) away from 
direct light. 

16. Group II disinfectants shall show no soap separation when 
cooled down to 0° C. and held at this temperature for three hours. 

CERTIFICATE OF LABELING 

17. The following form of statement on labels,“ invoices, etc., 

is recommended : 
TiC 2c ae ee Company certifies this 
Groupe 
disinfectant to conform to all requirements for Groupe lio: wie 
standard adopted by the Chemical Specialties Manufacturers Asso- 
ciation**, and recorded as Commercial Standard CS71-41, by the 
National Bureau of Standards of the U.S. Department of Commerce. 
imemoln Coefficient. 0... eee. 


A satisfactory method of assay of all possible types of disinfectants comprised by 
group II is not available, but work on the subject is in progress. 

*When used on labels, this statement is in addition to, and not in lieu of Jabeling 
requirements of the 1947 Federal Insecticide, Fungicide and Rodenticide Act. 

**Formerly the National Association of Insecticide and Disinfectant Manufac- 
turers, Inc. 


Synthetic Phenol Disinfectants 


Por several years disinfectant manufacturers have been offering 
synthetic phenol germicides. The most common and best known are 
chlorinated phenols, benzolated phenols, and brominated phenols. 
Briefly, the phenol is either chlorinated, benzolated, or brominated, 
as the case may be, to produce a compound with a much higher 
germicidal efficiency than the original phenol base from which it was 
formed. Phenol coefficients can be obtained ranging from coefficient 
] up to approximately 25 or even 30. 

Synthetic phenol germicides can be formulated so that the fin- 
ished product forms clear solutions in water and can also be manu- 
factured in such a way that a milky emulsion is formed upon dilu- 
tion for use. They are virtually odorless and, therefore, can be 
perfumed to suit the individual buyer’s specifications. By the addi- 
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tion of pine oil, the disinfectant will have an odor almost identical 
with that of pine oil disinfectant. 

Synthetic phenol disinfectants can be divided into two groups. 
First, those which are not intended for use on the human body and 
which are intended, let us say, for industrial use such as disintfec- 
tion of floors, walls, restrooms, etc. Second, those which are intended 
primarily for hospital or institutional use where the disinfectant 
will at some time or other be used in the operative field or on the 
human skin. 

Recently tests were made on rats to compare the relative toxicity 
of synthetic phenol disinfectants and cresol disinfectants. Results 
of these tests show that the non-irritating synthetic phenols are very 
much milder than cresol compounds (either technical or U.S.P.) 
as far as their action on the skin is concerned. 

Another series of tests was made on rats to check the relative 
lethal dosage of the synthetic phenol disinfectants as compared with 
cresol compound disinfectants. Results of these tests showed that 
the non-irritating synthetic phenol disinfectants were several times 
less poisonous than Liquor Cresolis Saponatis U.S.P. or crests 
disinfectants. 


CRESOL COMPOUNDS 


RESOL compounds give a clear solution when added to 

water, and differ from the other so-called coal tar disin- 

fectants which give milky-white emulsions. [or this reason 
cresol compound is preferred for some purposes, as a solution is 
less liable to adhere to surfaces than an emulsion which is composed 
of small globules. Cresol compounds are made from cresol, cresylic 
acid and tar acid oils, depending on the grade finished product 
desired, 

Cresol, cresylic acid and tar acid oils are present in the so-called 
“middle oil” of coal tar. The “middle oil’ which is produced from 
coal tar after removal of the light oil fraction, contains many mate- 
rials which have found important places in the chemical industry. 
This “oil” is treated with alkali to remove the alkali soluble com- 
ponents, known as tar acids, which include the cresol and cresylic 
acid. This soluble material is then separated, neutralized and refined 
by distillation. The first product to be recovered in this distillation 
is carbolic acid, or phenol. This material is widely utilized in chemi- 
cal synthesis but no longer used in disinfectants, because of its 
corrosive action on human membranes and its comparatively low 
disinfecting power. The great bulk of phenol produced today is 
made synthetically from benzol. 


After the carbolic acid is removed, a series of higher boiling 
tar acids is recovered, which are the active ingredients in coal tar 
disinfectants. The first of these is the cresol group of which there 
are three—ortho, meta and para. These are produced as Cresol 
U.S.P., which has a distillation range of 90 per cent between 195° C. 
and 205° C., and contains all three of the isomers, plus a small per- 
centage of phenol and higher boiling tar acids. Cresol U.S.P. is 
Meedstor maine Liquor Cresolis Saponatus U.S.P. XIII, which 
is a water soluble disinfectant used widely in hospitals, etc. The 
corrosive action of cresol, while not accurately determinable, is only 
about one-third as great as carbolic acid. 
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DISINFECTANTS 
Classified according to specific uses 

Coal Pine  Cresol Synthetic Quaternary 
Application Tar Oil Compound Phenol Ammonium 
Suscicall V V Vv 
Bed linens .....0..000..... Vv Vv V 
SIC OOT eae V V va V 
rook =. Vv Vv V Vv 
Tolete seen V AY V V 
Locker. Rooms V V V 
Foote Baths: a V Vv 
Bedpans, urinals .... V V V 
Dental Instruments .. Vv V Vv 
Eating Utensils ...... Vv 
Dishwashine eee V V 
Stockyards. V Mu V 
Doge Wash V V 
Barnes s'.22 ees V Vv Vv 
Ege Disinfecting .... V V 
ATA na ll) ie eee eee V V 
Rubber goods .......... V Vv V 
Hand rinse .............. V V 
Moldy alese =. V V 
Garbage, refuse ...... V V V V 
Pet, Shops. V V V 
Rest Roonise.. = V V V Vv 
Noe oOE | MO oo scones my V 
Closet Chemical...... Vv V 
Bathoo V Vv 
Kitchent Vv Vv 
Basement. .................. Vv V V V 
Dairy Equipment .... Vv 
Food Equipment ...... V 


These two tables are not intended to indicate the complete list of establishments 
using disinfectants or all the specific uses of disinfectants. Their purpose is to serve 
as a partial guide to those engaged in the sale of these products. Both the lists of 
users and applications can be greatly enlarged upon. 


Cresylic acid is similar to cresol but of higher distillation range 
and phenol coefficient. Chemically, it is made up of cresols, xylenols 
and higher boiling acids, with the xylenols predominating. Generally 
speaking, these tar acids increase in phenol coefficient value but 
decrease in water solubility as their boiling points increase. There- 
fore, in making the soluble type disinfectant, it is necessary to 
keep to the lower boiling ranges, and be satisfied with comparatively 
low phenol coefficient figures. The higher boiling acids, which are 
less soluble but higher in germ killing value, find a wider use in 
emulsifiable type disinfectants. 

Hospitals use Cresol Compound (Liquor-Cresolis Saponatus 
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DISINFECTANTS 
classified according to type of buyers 
Coal Pine Cresol Synthetic Quaternary 

Where Used Tar Ou Compound Phenol Ammonium 
fespigals  .................. Vv Vv V V 
itstitutions .............. V Vv Vv Vv 
Semiivarlums .............. V V V V Vv 
Office Buildings ........ Vv V Vv 
HPACUOTIES ...............--. V V V 
BemMOOlS ......----..---------- Vv V Vv 
Tourist Camps ........ Vv V V Vv 
Packing Houses ...... Vv V V 
Swimming Pools .... V Vv 
MEAVCTNS — ......-0--200-0-0-- Vv V V 
Chit V Vv Vv 
(Ue Ci V V 
6 Ja V Vv 
Mectaurants ............-. V y 
Barber Shops. .......... Vv Vv Vv 
MRAMLEOACAS  ......--20--css--s V V V 
fetus Lites................-... Vv V V 
Peaplanes ......-..--.-..-.. V V Vv 
MIE TICS oc cccccecceee-aos- V 
at Vv 
oe y V Vv V V 
gest Rooms ...........-.. V V V V 
MeMEMePICS .............--- Vv V Vv Vv Vv 
Animal Hospitals...... Vv Vv Vv Vv Vv 
miip Lines ................ Vv V V V V 
Pee Plants .......-...... V 
iiouseholds  .............. Vv Vv V V Vv 
Filling Stations ...... Vv V V V 
Gourthouses .............. Vv V Vv V V 
lle vy Vv Vv WV Vv 
Rendering Plants ..... V V 

Se Vv V 
mieeckyards ........----..-- Vv V Vv V 
Head vies ...............--. Vv Vv Vv 


XIII) for disinfecting surgical instruments, washing contaminated 
bed linen, scrubbing operating and sick room equipment, etc. It 
is designed in the Pharmacopoeia as follows: 


is Obit 
SAPONATED CRESOL SOLUTION 


Liquor Cresolis Saponatus 
Liq. Cresol. Sap.—Compound Cresol Solution 
Saponated Cresol Solution contains, in each 100 cc., not less than 
46 cc. and not more than 52 cc. of cresol. It is prepared by saponi- 
fying a mixture of cresols with vegetable oils, or the mixed fatty 
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acids derived therefrom, excluding coconut and palm kernel oils. 
The vegetable oil may be corn, cottonseed, linseed, soybean, or similar 
oils which have a saponification value not greater than 205 and an 
iodine value not less than 100. A typical formula follows: 


CYesol ......cce.5.c:5 seis ene ee 500 ce. 
Veretable Oil {22322 ee 350 cc. 
Alcohol ssccouelcc- oe ee - 5d ec 
Potassium Hydtoxide === Shinai 73 gm. 
Distilled Water, to make. =... =n 1000 ce. 


Combine the vegetable oil and alcohol. Dissolve the potassium 
hydroxide in 100 cc. of distilled water, and immediately add the 
hot solution to the oil, while stirring the mixture vigorously with 
a mechanical stirrer. Continue stirring until a small portion of 
the soap dissolves in hot distilled water to form a clear solution. 
Add cresol to the soap, stir until a clear solution is obtained, and 
add sufficient distilled water to make the solution measure 1000 cc. 


Note: If desired, 58 grams of the potassium hydroxide may be 
replaced by 37 grams of sodium hydroxide. The alcohol may be 
omitted, if desired, in which case the oil should be warmed to 85° 
before adding the hydroxide solution, and the mixture heated, if 
necessary, to complete saponification. 


The quantities of potassium hydroxide and sodium hydroxide 
have been determined upon the basis of the official minimum per- 
centage of strength, namely 85 per cent and 95 per cent, respectively. 
If either or both of the hydroxides used should have a different 
percentage of strength, corresponding alterations in the quantities 
should be made. 


(Note: Text on characteristics of liberated fatty acids, assay, 
packaging and storage have been omitted, but are available in the 
U. S. Pharmacopoeia. ) 


The so-called technical cresol compounds are made from cresylic 
acid and are sometimes designated as cresylic disinfectants. The 
average grade will give a clear three per cent solution, whereas 
higher concentrations are generally cloudy. Cresol Compound U.S.P., 
on the other hand, will give a clear solution up to ten per cent, and 
may form clear solutions at higher concentrations in warm water. 


The United States Department of Agriculture, Bureau of Ani- 
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mal Industry, has issued regulations governing Interstate Movement 
of Commerce (B. A. I. Order No. 309) under Section 4 Para- 
graph 1, and states that cars, boats, and other vehicles which have 
been used in the interstate transportation of cattle, sheep, swine, 
or other animals affected with, or carrying the infection of, any 
contagious, infectious, or communicable disease, shall be cleaned 
and disinfected under Bureau supervision in accordance with these 
regulations, and the final carrier shall be responsible for such clean- 
ing and disinfection. 


Permitted Disinfectants 


HIx substances permitted for use in disinfecting cars, boats, 
other vehicles, and premises are as follows: 


(a) “Cresylic Disinfectant” in the proportion of at least 
four fluid ounces to one gallon of water. 

(b) Liquefied phenol (U.S.P. strength, 87 per cent phenol) 
in the proportion of at least six fluid ounces to one 
gallon of water. 

(c) Chlorinated lime (U.S.P. strength, 30 per cent avail- 
able chlorine) in the proportion of one pound to three 
gallons of water. 


The use of “Cresylic Disinfectant” is permitted subject to the 
following conditions: 


1. The manufacturer thereof shall have obtained specific 
permission from the Bureau for the use of this product 
in official disinfection. To obtain such permission manu- 
facturers shall first submit a sample of at least eight 
ounces for examination, together with a statement of the 
formula employed, and a guaranty that the product will 
be maintained of a quality uniform with the sample 
submitted. 

2. To prevent confusion, the product of each manufacturer 
and distributor shall bear a distinctive trade name or 
brand, together with the name of the manufacturer or 
distributor. There shall be no mention of the United 
States Department of Agriculture or of the Bureau of 
Animal Industry on the labels, containers, or printed 
matter accompanying products permitted to be used in 
official disinfection. 

3. The product shall at all times conform to specifications 
for composition and performance issued by the chief of 
the Bureau. 


The following specifications will be employed for determining 
the suitability of cresylic disinfectant for use under the provisions 
of B. A. I. Order 309, regulation 1, section 6, paragraph 2, item 3: 


(a) The product shall remain a uniform liquid when held 
at 0° C. (32° F.) for three hours (chill test). 
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(b) The product shall dissolve completely in 30 parts of 
distilled water at 25° C. (77° F.) within two minutes 
(solution-rate test), producing a solution entirely free 
from globules and not more than faintly opalescent 
(solubility-degree test). 

(c) The product shall contain not more than 25 per cent of 
inert ingredients (water and glycerin), not more ex- 
cess alkali than the equivalent of 0.5 per cent of sodium 
hydroxide, and not less than 21 per cent of soap 
exclusive of water, glycerin, and excess alkali. 

(d) The product shall contain not less than 50 per cent 
and not more than 58 per cent of total phenols. It 
shall contain less than five per cent of benzophenol 


(C;-H;0H). 


The methods of determining compliance with the above specifi- 
cations will be those described in United States Department of 
Agriculture Bulletin 1308, Chemical and Physical Methods for the 
control of Saponified Cresol Solutions, so far as they are applicable. 


Any suitable glyceride, fat acid, or resin acid may be used in 
preparing the soap, but not all are suitable nor are all grades of 
a single product equally suitable. Also various grades of com- 
mercial cresylic acid differ in suitability. Therefore, manufacturers 
are cautioned to prepare a trial laboratory batch from every set 
of ingredients and to prove its conformity with specifications (a) 
and (b) above, before proceeding with manufacture on a factory 
scale. 


The following formula is typical: 


pounds 

Soybean: Oil eis ee DAS SY 

CauStics 0c ee eee ee jae eee 367 

Cresylic AiG iccccesccescsetpccceeccsees deco pee 4751 
Distilling: 

Water (in soda solution), =... ee 1160 


50% above 270°C. 
95% above 220°C. 
Dry above 225°C. 
Mix the soybean oil and crude cresylic acid, and heat to 78°-80° 
C. Add caustic soda solution. Continue heating until material gives 
a clear solution when three per cent is added to water. If a tech- 
nical cresol compound is made using the suggested formula, it may 
give a finished product with a coefficient of 7. 


The solution should be clear up to about three per cent, but 
due to the higher coefficient it will stand a dilution up to about one 


Cruse COMPOUNDS a 


part to 140, so it is evident that the technical cresol compound is 
more economical to use. At the same time, cresylic acid is usually 
lower in price than cresol. However, a good many hospitals demand 
the U.S.P. type, which is called for by the Pharmacopoeia. The 
only advantage that it has over the technical grade is the better 
solubility in higher dilutions which is, after all, not very impor- 
tant. It is seldom, if ever, used in solutions which would cause 
it to become cloudy. 

Hospital Cresol Compounds vary and may resemble the U.S.P. 
preparation or the B.A.I. compound. In many hospitals, the phar- 
macist distributes the diluted cresol compound to the various wards, 
operating rooms, etc., and it is desirable that these intermediate 
dilutions remain clear in the stock bottle. Before they are used, 
directions are given to bring them down to the final dilution. 


Petroleum Cresylic Acids 


For the past twenty years, alkyl phenols from petroleum have 
been available commercially for the manufacture of disinfectants 
and other products. These cresylic acids of petroleum origin have 
been used to supplement supplies of coal tar cresylic, the high boil- 
ing petroleum acids being particularly of value to the disinfectant 
manufacturer because of their ability to produce high coefficient 
disinfectants. The work in developing these petroleum cresylics for 
commercial uses was pioneered and carried on by the Shell Develop- 
ment Company at IXmeryville, Calif., a subsidiary of the oil company 
of the same name. 

Both clear and emulsifiable type disinfectants are made from 
petroleum cresylics. An emulsifiable type disinfectant with a phenol 
coefficient of 36 against FE. tpi, for example, can be produced 
from the following combination: 


PeBeOleUim CRESVIIG ACIG* .........-.s0c:tceceeaecscieeceee teense 70% by weight 
PB VeermOul POUASH SOA cc oe.co ecco cecececccvecceeeeccceceece ees Zo fs 
ieopmopy! alcohol (anhydrous)............2.-.-....:....--- i 4 my 


The castor oil soap may be replaced with linseed potash soap 
in the foregoing yielding a phenol coefficient of 32. 

The soluble type disinfectants form clear solutions with distilled 
water at one per cent and four per cent concentrations as required 


* Shell acid 9035A. 
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by Commercial Standards Specification CS 71-40. Emulsion type 
disinfectants form stable, milky emulsions. with distilled water at 
two per cent concentration, as required by Commercial Standards 
Specification CS 70-41 for disinfectants having a phenol coefficient 
over 10. 

The maximum dilution in which the above disinfectant killed 
E. typhi at 20° C. in ten minutes but not in five minutes was 1 :3,000 
for the castor oil soap type and 1 :2,600 for the linseed soap product. 
Some manufacturers have not been able to obtain as high coefficients 
as those shown for the foregoing emulsifiable disinfectant. If tall 
oil, rosin, or rosin fatty acid soaps are used to replace the castor 
oil called. for in the formula costs are cut considerably, but the re- 
sulting phenol coefficients will be lower. 


PINE OIL DISINFECTANTS 


INE oil disinfectants have continued to grow in popularity 

) over recent years. To some extent they have replaced coal 

tar products, due mostly to the pleasant odor of the pine 

product and a general public acceptance of a piney odor as a 

“clean” odor. Pine oil disinfectants are used for purposes similar 
to the lower coefficient coal tar disinfectants. 


Although some grades of pine oil on the market today are of 
superior quality to that shown below, the following specifications 
cover a grade of pine oil acceptable for disinfectant manufacture: 


Maximum  Minimunr 


Pyeeific Gravity at 15.5—15.5° Cou... 0.937 
PeACtIVe [NGOX. ...........c2-cccceccceeeccceececeecceecececeeseose 1.480 
Unpolymerized Residue ..0.......0..cccccccecceccecceeeceee 2.090 
"LSI ULI = ee 0.5 % 
Color SALADS 720001 Yen Me een ne 8.0 
SU) C126 | Sale eee nneSeee ae, ee 0.25 
Beetoity as Acetic ACid.......cc Ph ccccecccceseccccccse- 0.1% 
CTCNOIC s.nSs le ee Characteristic 


Appearance: Clean; that is free from sus- 
pended matter and clear 


Boiling Range: 


ec cenceees 203 Gh 
DOGS acho eee ee ree on 220 C: 
PANG es TOS Ge oes. .ce oes cc eecececececssivécasdelee-caccesuas Negative 
2 ehSloy JEON GAAS ies eee err BOC, 


Pine oil is of two general types, steam distilled and destructive 
distilled. The steam distilled is commonly used for the manufacture 
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of disinfectants and other pine sanitary chemicals. Destructive dis- 
tilled pine oil is of inferior quality and is usually used as a cheap 
substitute for the steam distilled products. 


Pine oil disinfectants are a combination of steam distilled pine 
oil and a suitable emulsifying agent which may be a tall oil soap, 
a vegetable oil soap, a rosin soap, or a sulfonated oil. The latter 
is used for the so-called cold-made pine disinfectants and not 
generally in large scale manufacture. When a vegetable oil soap 
such as coconut oil is used as the emulsifying agent, the color of 
the disinfectant is clear amber. When rosin or tall oils are used, 
the color is darker. Rosin soaps have the disadvantage when used 
in pine disinfectant of leaving a sticky surface in usual cleaning 
and disinfecting. When vegetable oil soap is used as the disinfec- 
tant base, a larger amount of pine oil can be used with a resulting 
higher phenol coefficient. However, tall oil which is more widely 
used today in place of rosin permits the manufacture of pine dis- 
infectants at much lower cost than vegetable oil formulations. 


According to regulations of the U.S. Department of Agriculture, 
a product to be termed “pine oil disinfectant” must contain a mini- 
mum of 60 per cent steam distilled pine oil and a maximum of 
10 per cent water. These are also the requirements of Commercial 
Standard CS 69-38. A pharmaceutical grade of pine disinfectant, 
Pine Oil Emulsion Concentrate, according to the National Formulary, 
calls for a minimum of 65 per cent pine oil and 10 per cent of 
water. Commercial pine oil disinfectants have a general range of 
phenol coefficients from 3 up to 7 with the average product about 
3.5-4.0 by the FDA Method against B. typhosis. 


Manufacture of pine oil disinfectant is generally conducted in 
agitator jacketed steam kettles. The pine oil and tall oil are mixed 
at a temperature of approximately 60° C. and the tall oil is then 
saponified by the addition of caustic soda solution with heating con- 
tinued until completed and product is homogeneous. One thousand 
pounds of pine oil are mixed with approximately 400-425 lbs. of 
tall oil, depending on saponification value and other factors, and 
warmed to 60° C. Then, 50 lbs. of caustic soda, previously dissolved 
in 18 to 20 gals. of water and cooled, are stirred in and agitation 
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continued until saponification is completed. The amount of water 
used to make the caustic soda solution and the amount of solution 
needed to saponify the tall oil must be calculated according to indi- 
vidual batch conditions so that the finished disinfectant will contain 
at least 60 per cent pine oil and no more than 10 per cent water. 


The old Hygienic Laboratory formula for pine oil disinfectant, 
now seldom used in commercial production, gives a dark reddish 
disinfectant with a phenol coefficient of 3.5-4. This formula calls 
for the use of steam distilled pine oil, and wood rosin saponified 
with a 25% caustic soda solution:—100 parts of pine oil are heated 
to 80° C. and 40 parts of I wood rosin are dissolved in it; 20 parts 
of the caustic soda solution are then stirred in slowly and stirring 
continued until saponification is complete. 


In the manufacture of pine disinfectant with vegetable oil soaps, 
the pine oil and the coconut oil, corn oil or soya bean oil or their 
fatty acids are heated together and mixed. Caustic potash solution, 
calculated to give approximately ten per cent water in the finished 
product, is stirred in slowly to saponify the vegetable oil or fatty 
acids. The fatty acids are easier to saponify and handle, in addition 
to being more uniform than the oils. Regular 40 per cent potash 
vegetable oil soaps may also be heated and mixed directly with the 
requisite amount of pine oil, not forgetting that these potash soap 
syrups contain a minimum of 60 per cent water, and more often 
G3eper cent. 


Every pine oil disinfectant, no matter by what formula manu- 
factured, as well as other types of disinfectants, varies from batch 
to batch. No two lots of raw materials are alike, nor will two batches 
of disinfectant turn out to be identical, even if made from identical 
raw materials. Before marketing, each batch of pine oil disinfectant 
should be tested and checked by a confirming test for pine oil con- 
tent, water content, and phenol coefficient. Failure to do this has 
been the cause of unnecessary trouble to manufacturers. 


The properties of a well made pine oil disinfectant are as fol- 
lows: 


1. Has a clear, sparkling amber color, and remains homo- 
geneous at any temperature from zero to 100 degrees 
Fahrenheit, 
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. Produces a snowy-white emulsion in water. 

. Does not burn body tissues. 

Is non-corrosive and non-toxic to humans. 

. Does not stain when in dilute concentrations. 

. Leaves a clear piney odor. 

. Kills typhoid, scarlet fever, diphtheria and cholera 
germs, etc. 

8. Is free from suspended matter. 

9. May be used as an antiseptic wet dressing for minor cuts 

and bruises. 


The United States Department of Agriculture, Bulletin No. 989, 
requires that a Pine Oil Disinfectant contain not less than 60 per 
cent of Pine Oil and suggests further that all manufacturers com- 
ply with the Commercial Standard CS-69-38, which standard re- 
quires that this particular disinfectant have not less than 60 per 
cent of Pine Oil, and not over 10 per cent of water. The killing 
strength of pine oil disinfectant, compared with coal tar disinfectant 
of the same germicidal strength may show variations. 

Dilutions of pine oil disinfectants necessary to kill the follow- 
ing organisms in fifteen minutes are as follows: 


Killing Power of Pine Oil Disinfectant (Coeff. 3.5) 


Dilution Necessary 


Organism to Killin 15 Min. 

B.. Pestis 42:.4..c02 ee fee 1-500 
B.*Cholerae™ 4, 2. 2 1-500 
BL. typhosus” 223.2204.) 1-400 
B. paratyphosus Av... 1-300 
B. pataty phosicas 1-300 
B.idysenteriae 3. ee 1-300 
B.3Goli: tne) Ss ee 2 on er 1-300-- 
B2enteritidis: 22.2255) 1-300 
By proteus. 22.4230) 1-200+ 
Streptococcus heniolyticuc 1-300 
streptococcus scarlatina =. an 1-300-++ 
B. diphtheriae 1-200 
B, pyocyaneys =... 1-100 
Streptococcus non-hemolyticus ............-.-.:0------.. 1-100+- 
Pneumococcus Type [i eee 1-100-+- 
Streptococcus vinida se 1-50 
Staphylococcus aureus (M. aureus) use as 

wet. dressing 722.2... eee 1:100 


B. tuberculosis (animal test) 1% kills within 30 
min., .015% kills within 1 hour, but not 30 min, 
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Concentrations for Common Pine Disinfectant Uses 

IN THE BATHROOM—To wash the bathtub, basin and toilet, apply 
in a 1 to 40 dilution in water. 

IN PUBLIC PLACES—Schools, hotels, theatres, stores, office buildings, 
colleges, etc., spray freely solution of 1 part to 40 parts of water. 

IN GARBAGE RECEPTACLES—To check the development of putre- 
factive action and breeding of flies. Spray the receptacle with a 
1 to 40 dilution in water. 

IN THE STABLE—To help promote sanitation and destroy stable odors, 
spray a 1 to 40 dilution in water. 

IN KENNELS, CHICKEN HOUSES, ETC.—To kill lice, spray a 1 to 
40 dilution in water on roosts and dropboards; to kill fleas, wash 
dogs in a 1 to 40 dilution in soapy water. 

Regarding directions for spraying and general disinfection, eftec- 
tive control can be anticipated only if the article to be disinfected 
is entirely wetted by the sprayed solution and is allowed to remain 
in contact therewith a minimum of five minutes. Just to spray or 
immerse an article for a few seconds is rarely effective. 

The use of pine oil disinfectant as a personal antiseptic is 
frowned upon by the F.D.A. enforcement officials due to the lack 
of killing power against certain organisms, particularly staphylococ- 
cus aureus, 

Normally a disinfectant containing 60 per cent pine oil should 
give a coefficient of about 3.5 to 4, one containing 80 per cent pine 
oil may show a coefficient of 5.5. 

To merease the germicidal activity of pine oil and pine oil 
type disinfectant, fortifiers such as orthophenylphenol in concentra- 
tions of one to two per cent may be used. The increase in phenol 
coefficient value depends not only on the percentage of fortifier, but 
also on the soap to phenol ratio, the alkalinity, and the relative per- 
centages of water and pine oil in the formula. These factors also 
influence the clarity of the finished product, the emulsion formed 
when water is added, as well as the stability of the germicide’s 
effectiveness. 

Pine type disinfectant having a coefficient of 4 vs. E. Typhosa 
can be made using the following formula: 


per cent 
PaO NC TY VICI ON yoo ga sceeeec sec. eoveeeseccesecvenoceccecccccuccsecgunteceeaceceeene 4 
Witenes acne skeet esas 20 
OLD. ccosenss checdlGneeeness 220 nto 5 
IPRS Fa 101) NRO aero vdecennxchadeenecdlecacstss WZ 
Pes UMMM MESL CLT; GU CL, sac nase ccc cece seen edeuseescedecacceexcendeserceececes 0.6 


OOS SUES YT Gagdaaees lh see 58.4 
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Pine Oil Deodorants 


INE oil deodorants are usually made with a smaller percentage 
P.: pine oil than is used in pine oil disinfectants. In some cases, 
the pine oil content is as low as 20 per cent and, occasionally, de- 
structively distilled pine oil, rosin oil or other pine odor materials 
are used in connection therewith to reduce the cost. These latter, 
however, do not have the true pine oil characteristics: and may be 
considered as adulterants. The value of such a product is dependent 
on the concentration of good pine oil. 

The soap content may be of tall oil or vegetable oil variety, 
although other emulsihers have been found satisfactory. The emulsi- 
fier is added to the pine oil, after which the mixture is agitated 
and heated. The percentage of emulsifier should be adjusted so that 
the finished product gives a milky white emulsion. Water or mineral 
oils are often incorporated as diluents to reduce the cost of the 
product. 

Pine oil deodorants are used where a cheap, pleasant smelling 
deodorant is desired. On the other hand, consumers are often mis- 
led by the low price of a questionable quality deodorant, and don’t 
consider the economy of purchasing a pine disinfectant of a known 
pine oil content and germicidal strength. A smaller quantity of the 
latter will suffice to give the required deodorizing effect. 


PINE OIL DISINFECTANT 
COMMERCIAL STANDARD CS69-38 


The purpose of this commercial standard is to provide a minimum 
specification for quality, as a basis for understanding and voluntary 
guaranties between producers, distributors, and users in the purchase 
of this commodity, and as a foundation for confidence on the part of 
purchasers that the efficacy of the material is that which may be ex- 
pected of pine oil disinfectant manufactured in conformity with a 
nationally recognized specification. 


Scope 
This standard covers materials, physical and chemical properties, 
and certification of quality of pine oil disinfectant. 


General Requirements 


1. The product shall be manufactured from pure steam distilled 
pine oil and emulsifying agent and remain clear and homogeneous under 
normal and reasonable conditions of storage. 
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2. It shall contain not less than 60 per cent by weight steam dis- 
tilled pine oil. 

3. It shall contain not more than ten per cent of water. 

4, The phenol coefficient shall be determined by the Federal Food 
and Drug Administration method of test against B. typhosus and be 
clearly stated on the label attached to each shipping container.* 

5. It shall not contain kerosene or other petroleum distillates. 

6. The product shall make a stable emulsion in water of zero hard- 
ness at 20° C. (68° F.) when diluted in the ratio of five parts disinfec- 
tant with 95 parts of water. The emulsion after standing for at least 
24 hours shall show no sign of oil float (unsaponified or clear free oil). 


Certification and Labeling 


The following form of statement on labels,** invoices, etc., is 
recommended: 


TG oe Company certifies this pine oil 
disinfectant to conform to all requirements of the standard 
adopted by the CHEMICAL SPECIALTIES MANUFAC- 
TURERS ASSOCIATION***, and recorded as Commercial 
Standard CS69-38 by the National Bureau of Standards of the 
United States Department of Commerce. Phenol Coefficient ......... 


* Products made under this specification from good quality pine oil should have a 
phenol coefficient from 8 to 4. 

** When used on labels, this statement is in addition to, and not in lieu of, labeling 
requirements of the 1947 Federal! Insecticide, I'ungicide and Rodenticide Act. 

*** Formerly the National Association of Insecticide and Disinfectant Manufacturers. 


HYPOCHLORITES 
Bleach, Chlorine Disinfectants 


HLORINIE was first isolated by the Swedish chemist, 

Scheele, in 1774. But it was not until 1799 that it assumed 

any practical significance. Chlorinated lime or bleaching 
powder was the first important chlorine carrier and until the advent 
of liquid chlorine it supplied the bulk of the hypochlorite require- 
ments for bleaching and sanitation. As early as 1854 chloride of 
lime was used in London to deodorize sewage. Then followed 
considerable investigation into the uses of chlorine, chloride of 
lime and sodium hypochlorite solutions in purifying water. In 
recent years, however, the production of chlorinated lime has di- 
minished until today it plays but a minor role in the hypochlorite 
consuming industries. 

Although the use of Dakin’s solution for the disinfection of 
wounds during World War I greatly popularized hypochlorite, 
the original preparation of such solutions dated back to the begin- 
ning of the 19th century. At that time, Javelle water was first 
prepared. This was a solution of potassium hypochlorite containing 
approximately 25 per cent of available chlorine. It is formed when 
potassium carbonate is allowed to react with chlorinated lime in 
water. 


2 CaOCl + 2K, CO; —> 2KOCI + 2KCl + 2CaCO; 


Labarraque’s solution had a similar concentration of available 
chlorine in the form of sodium hypochlorite. In this case, the 
sodium hypochlorite was formed through the reaction between 
sodium carbonate and chlorinated lime in water: 


2 CaOCl, + 2 Na,CO; —> 2NaOCl + 2NaCl + 2CaCO; 


Dakin’s solution is also a sodium hypochlorite solution prepared 
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ina similar way, but having an available chlorine content of 0.5 
per cent. The resulting sludge of calcium carbonate is allowed to 
settle and the supernatant liquid decanted. This is then filtered and 
boric acid added until the pH of the solution has been lowered 
to a value where an added drop of phenolphthalein solution results 
in but a momentary flash of color. This indicates a pl1 value where 
the irritating effect on human tissue is at a minimum. 

Developments in the distribution of chlorine as a liquefied gas 
subsequently have introduced another means of preparing hypo- 
chlorite solutions. Here the chlorine gas is discharged through 
suitable piping from the shipping container and diffused into an 
alkali solution. In the preparation of commercial sodium hypo- 
chlorite (liquid bleach), the chlorine is diffused into a solution of 
caustic soda to result in the following reaction: 


ZNaOH + Cl, —— NaOCl + NaCl + H,O 

The caustic soda should be in excess of the stoichiometric equiva- 
lent of the chlorine. The resulting excess of free caustic soda 
stabilizes the solution. A solution that is over chlorinated decom- 
poses with a rapid and complete loss of the available chlorine. 

Liquid chlorine is used also to some extent in the preparation 
of Dakin’s solution. For this use, the chlorine is allowed to react 
with a solution of sodium  sesquicarbonate: Na,CO,; NaHCo,: 
2H.O. In this case, the chlorine reacts with the sodium carbonate 
content of this relatively mild alkali according to the following 
Reaction : 


ZNaz CO; + ClkH,0 —-—> NaOCl + NaCl + 2NaHCO, 


By using the proper proportions of alkali and chlorine, the 
finished solution will have the correct pH value for the purposes 
to which Dakin’s solution is usually applied. 

This recent development makes an important contribution to 
the problem of distributing available chlorine. Unlike chlorinated 
lime, a “wet” process is utilized in the manufacture of the high 
test calcium hypochlorite problems. A lime slurry is chlorinated to 
produce the calcium hypochlorite: 


Berchet Cle ——> Ca(OCl), + 2H.0 + Cac, 
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The chlorination is continued until calcium hypochlorite crystal- 
lizes out of solution. The calcium chloride, a product of the re- 
action, is eliminated by filtration. The resulting filter cake, when 
dried, is a product high in available chlorine and low in the objec- 
tionable constituents, calcium chloride. and calcium hydroxide, 
present in excessive amounts in chlorinated lime. 

Also, unlike chlorinated lime, the active ingredient in these high 
test products is true calcium hypochlorite. This not only accounts 
for a high available chlorine content, upwards of 70 per cent, but 
also a superior stability over chlorinated lime. Both of these 
properties have greatly facilitated the distribution and storage of 
a chlorine carrier in powdered form. 

The high test products lend themselves readily to the prepara- 
tion of sodium hypochlorite solutions. When mixed with soda ash 
in solution the following reaction takes place: 


Ca(OCl), + Na,CO3; —7> 2NaOCl + CaCO; 


Duce to their high purity, the precipitate formed is much less 
voluminous and settles more rapidly than that resulting from a 
similar use of bleaching powder. In addition, improved stability 
affords a more reliable means of preparing solutions of a desired 
concentration. 

So-called ‘‘crystalline” sodium hypochlorite consists mainly of 
trisodium phosphate in which a small percentage of sodium hypo- 
chlorite is contained in the water of crystallization. This was origi- 
nally the subject of U.S. Patent 1,555,474 issued September 29, 
1915, to Lewis D. Mathias. 

The confusion surrounding the term “available chlorine” justifies 
an attempt to clarify its meaning and significance. There is a 
general erroneous impression that it identifies and measures the 
amount of chlorine contained in the hypochlorite radical (OC1). 
What it really expresses is the oxidizing power of the compound 
containing this radical in terms of chlorine. Since this mere state- 
ment contributes little towards a real understanding of “available 
chlorine,” a study of the analysis involved should throw some 
light on the meaning of this confusing piece of nomenclature. 
The term “available chlorine” is based on elemental chlorine, which 
material is considered to be 100 per cent available for oxidizing 


purposes. 
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Chlorine dissolves in water as follows: 
Cl, + H,O—+>HOCI + HCl 


The actual oxidation is accomplished by the HOC] which is 
called hhypochlorous acid. The molecular weight of chlorine is 
70.9, consequently, 70.9 grams of chlorine yield the equivalent 
oxidizing value of one molecular weight of HOCL. Any compound, 
70.9 grams of which would yield equivalent oxidizing value of one 
molecular weight of HOCI, would be considered to contain 100 
per cent available chlorine. 


The molecular weight of calcium hypochlorite—Ca (OCI) .—is 
143. This contains two oxygens and is therefore equivalent in 
oxidizing value to two molecules of HOCI, which means that it is 
also equivalent to two molecules of chlorine. By definition, available 
chlorine is based on the amount of material needed to obtain the 
equivalent oxidizing value which would have been obtained had 
chlorine been used. 


From the above, it is apparent that 143 grams of calcium hypo- 
chlorite 1s equivalent in oxidizing value to two molecular weights 
of liquid chlorine of 141.8 grams. Dividing the weight of calcium 
hypochlorite into the weight of liquid chlorine gives the percentage 
available chlorine: 


141.8 
eee UU 99.1% ‘available chlorine. 
143.0 


This means that 100 per cent calcium hypochlorite would contain 
99.1 per cent available chlorine. In any compound containing true 
calcium hypochlorite, the amount of calcium hypochlorite present 
is obtained by dividing the percentage available chlorine of the 
product by 991. Therefore, if it contains 70 per cent available 
chlorine there would be present: 


70 
—— = 70.64% of true calcium hypochlorite—Ca( OCI).. 


| 
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Two solutions may have the same amount of available chlorine 
present, but one may release its oxidizing capacity more quickly 
and for some purposes prove more effective due to its more rapid 
action. 


The hypochlorites are quick and effective germicides when used 
under conditions which take advantage of their specific properties. 
They are powerful oxidizers and will, therefore, act upon any 
oxidizing matter with which they come in contact. If the active 
agent is consumed in this manner, a restricted action on the bacteria 
present will result and the germicidal effectiveness of the hypo- 
chlorite is consequently impaired. Recognizing this, authorities on 
sanitation insist and responsible manufacturers recommend that in- 
fected surfaces be cleaned thoroughly before the hypochlorite solu- 
tion is applied. Because hypochlorites do react with oxidizable 
material, such as organic waste products which soil surfaces, and 
because phenol does not usually react with such materials, the 
germicidal effectiveness of hypochlorite cannot be measured and 
defined in terms of phenol coefficient. The phenol coefficient test 
is designed solely for determining the germicidal efficiency of phenol- 
like disinfectants, such as coal tar derivatives and cresylic acid 
compounds, as compared with that of pure phenol. 


Bactericidal potency of the hypochlorites is dependent upon the 
available chlorine concentration and the pH of the solution or 
more specifically upon the amount of hypochlorous acid present, 
which is dependent upon both of these. For the bactericidal evalua- 
tion of germicides, the phenol coefficient method is used. This 
is only applicable to phenolic type products, such as those contain- 
ing cresylic acid, coal tar derivatives, and phenol and pine oil 
products. This method is not used for available chlorine carrying 
compounds such as the hypochlorites and chloramines. In this test, 
the exposure period is five minutes, much more than is recommend- 
ed or is practical for food utensil sanitation and no means is 
available for interpreting the phenol coefficient in terms of ex- 
posure, times and concentrations necessary for sanitizing food hand- 
ling and processing equipment. 


Although there is no accepted procedure for testing hypochlorites, 
nevertheless, a number of methods have been developed and are 
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being used. Among these are the John’s Glass Slide Technic! and 
the Weber-Black Method.? 


In these methods, representatives of both the Gram positive 
(Staphylococcus aureus) and Gram negative (Escherichai Coli) 
groups are used. In the former method, the percentage kill can 
be determined in periods of even 2% seconds, in the latter method 
the end point is the concentration giving 100% kill in 30 seconds. 
Both of these methods are certainly applicable as laboratory pro- 
cedures for determining the available chlorine expressed in parts 
per million required to sanitize food handling and processing equip- 
ment under practical conditions of use. Bactericidal results show 
that the hypochlorites reduce the bacterial population of previously 
cleaned eating and drinking utensils, and food handling and process- 
ing equipment to a satisfactory public health level when they are 
used as sanitizing agents just before the utensil or equipment is 
fo be used. 


Hypochlorites find their greatest usage as a sanitizing agent for 
farm dairy utensils and food handling and processing equipment, 
as a bactericide for the chlorination of private and municipal water 
supplies, sewage effiuents and swimming pool waters, and as a 
deodorant, disinfectant and bleaching agent for household use. 


In the food industry, hypochlorites have received widespread 
acceptance by federal, state and municipal health authorities be- 
cause :— 


1. They rapidly and effectively reduce the number of bacteria 
when applied to clean utensils and equipment just before use. 

2. They leave no chemical residue on utensils and equipment 
which may be classified as an adulterant of the milk and 
dairy product. 

. Its recommended solutions are germicidal and non-poisonous. 

4. The temperature of the solution has no effect on the germi- 
cidal activity. 

5. They are compatible with hard water. Their germicidal 
activity is not affected by calcium and magnesium salts 
present in hard water. 


we) 


The hypochlorites used in the food industry are powdered 


1. The Evaluation of the Germicidal Potency of Chlorine Compounds. 1. Hypochlorites, 
C. K. Johns, Scientific Agriculture 14, 11, July 1934. 

2. Laboratory Procedure for Evaluating Practical Performance of Quaternary Ammonium 
and other Germicides Proposed for Sanitizing Food Utensils. G. R. Weber and 
J, A. Black, American Journal Public Health, 38, 10, October 1948, 
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products containing calcium hypochlorite, products consisting of 
chlorinated trisodium phosphate and liquid products containing 
sodium hypochlorite. 

In the use of these products as chlorinating agents for water, 
swimming pools, and sewage, the hypochlorite as a stock solution 
is conveniently applied by means of a hypochlorinator. Generally, 
a stock solution containing 1 per cent available chlorine is prepared, 
and this injected into drinking water and swimming pool water 
after filtration, and into sewage effluent. The dosage required to 
give the recognized chlorine residual depends upon the volume and 
chlorine demand of the water or sewage. These factors must be 
determined before making the final dosage adjustment on the hypo- 
chlorinator feeding arm. 


The principal home uses for hypochlorites are as a bleach in the 
laundry, as a sanitizing agent for sick room drinking and eating 
utensils, other utensils and bed linen, for removing some stains, for 
deodorizing and as a personal antiseptic. Numerous brands of this 
“household bleach” are on the market. 


The calcium hydrochlorite products, containing 50 per cent 
available chlorine, used as sanitizing agents for food handling and 
processing equipment, are packed in bottles having suitable closures, 
while those used as a chlorinating agent are packed in terne-plate 
cans containing a net weight of 5 lbs. and having tight closures. 
The chlorinated trisodium phosphate is packed in glass jars for 
farm use and in barrels for plant use. The liquid sodium hypo- 
chlorite solutions are packed in blue or amber glass bottles having 
suitable closures in sizes ranging from 10 oz. to five gallon capacity. 


These products, when shipped in Interstate Commerce, are under 
the jurisdiction of the Federal Insecticide, I'ungicide and Rodenti- 
cide Act and the Federal Food, Drug and Cosmetic Act. The former 
Act requires that the label contain an ingredient statement and that 
the product be registered with the Insecticide Department, U.S.D.A., 
Washington, D.C. If these products make label claims for their 
use on or in living man or other animals, these uses are classified 
as drug uses and come under the jurisdiction of the latter Act. 
Hypochlorite products containing 10 per cent or more by weight 
of available chlorine come under the jurisdiction of the Federal 
Caustics Poison Act and are required to be labeled ‘‘Poison” in the 
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size and form of type as is mentioned in the Act with the appro- 
priate antidote. 


LIQUID HYPOCHLORITE DISINFECTANT, 
DEODORANT, AND GERMICIDE 
COMMERCIAL STANDARD CS68-38 


Purpose 

1. The purpose of this commercial standard is to provide a minimum 
specification for quality, as a basis for understanding and voluntary 
guaranties between producers, distributors, and users in the purchase 
of this commodity, and as a foundation for confidence on the part of 
purchasers that the efficacy of the material is that which may be ex- 
pected of liquid hypochlorite disinfectant manufactured in conformity 
with a nationally recognized specification. 


Scope 
2. This standard covers the composition, physical and chemical prop- 
erties, identification, method of packing, and certification of quality 
of liquid hypochlorites. 


General Requirements 

3. Composition.Liquid hypochlorites are available in three forms: 
(1) sodium hypochlorite alkaline with sodium hydrate, sodium car- 
bonate or the other alkaline salts; (2) hypochlorites which are essen- 
tially sodium hypochlorite alkaline with calcium hydrate; and (8) cal- 
cium hypochlorite solutions alkaline with calcium hydrate. A delivery 
of any one of these shall be satisfactory, unless otherwise specified. 

4. Physical requirements. — The hypochlorite solution shall be a 
homogeneous liquid. It shall be miscible with water of zero hardness 
at 20°C. (68° F.) in all proportions. It shall be ready for dilution 
when delivered. 

5. Chemical requirements.—The available chlorine content which 
shall not be less than 2.5 per cent by weight shall be clearly stated 
on the label.t Its rate of deterioration shall be.not more than 10 per 
cent of its original available chlorine content in 6 months when stored 
in the orig:nal container in a cool, dark place, at maximum tempera- 
mamenot 20°C. (68° F.). 

6. Identification.—Each container shall be marked with the name 
of the material, the brand (if any) of the material, the name of the 
manufacturer, net contents therein, and date of manufacture. 

7. Packing.—The hypochlorite shall be delivered in standard, com- 
mercial containers of the size as called for in the schedule. Each 
container holding 1 gallon or more shall be stoppered with a closure 
having vent. 

1Commercial liquid hypochlorite disinfectants are readily obtainable with available 


chlorine contents ranging from 2.5 to 7.5 per cent. Contract buyers should specify the 
available chlorine content desired. 
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Certification and Labeling 


8. The following form of statement on labels,? invoices, etc., is 
recommended: 

The ice eee Company certifies this 
liquid hypochlorite to conform to all requirements of the stand- 
ard adopted by the CHEMICAL SPECIALTIES MANUFAC- 
TURERS ASSOCIATION, INC., and recorded as Commercial 
Standard CS68-38 by the National Bureau of Standards of the 
U.S. Department of Commerce. Available chlorine..._........... % 
by wt. Date of manufacture 222... 


* When used on labels, this statement is in addition to, and not in lieu of, the 
requirements of the 1947 Federal Insecticide, Fungicide, and Rodenticide Act. 


Iodine 


Iodine has found only limited use as a bactericide in usual sanitation 
practice. It has for many years, however, been used for emergency 
sterilization of small quantities of water. About one gram of iodine to 
two gallons of water was the quantity recommended for this purpose. 
In recent years, there has been wider interest in the use of iodine for 
treating larger bodies of water such as swimming pools and in emer- 
gencies for general use. Some investigators have contended that iodine 
for such purposes is less irritating to humans than water treated 
similarly with chlorine. Iodine concentrations for such purposes have 
been used from 5 parts per million upward with good results, 


Most recently, emergency sanitizing of Army mess kits in Korea 
brought forth two products for the purpose of which iodine was one and 
trichlormelamine the other. Both products were stated to be non-toxic. 
Their effectiveness in cold water, however, was reported to be greatly 
yveduced and hence their ability to kill bacteria under the conditions 
normally encountered by armies in the field during cold weather. 


According to Chambers, Kabler, Malaney and Bryant (Soap & Sani- 
tary Chemicals, Oct., 1952, pg. 149), iodine under most adverse condi- 
tions of high alkalinity (pH 9.15) and at temperatures close to freezing 
(2-5 deg. C) killed most common bacteria at a concentration of 4.3 parts 
per million. At ordinary room temperature and at a pH 6.5, less than 
one part per million of iodine was effective in sterilizing water. Both 
figures are within the range of practical bactericidal use under condi- 
tions where iodine might be suitable. 


QUATERNARY AMMONIUM DISINFECTANTS 


OR many years, the standard agents for the prevention of 

bacterial contamination consisted of preparations containing 

cresol, coal tar, pine oil, chlorine, and several other lesser 
important materials as the active ingredients. While they were 
effective if used in accordance with instructions, they all had a 
common fault—they left a tell tale odor which was undesirable and 
often objectionable. This was especially true in the kitchen and in 
food processing establishments, as well as in other places. 


Quaternary ammonium disinfectants which have come to the 
fore rapidly during the past ten years and which in time could re- 
place most other types of disinfectants on the market, have found 
steadily widening use because of their odorless character and high 
germ killing powers. They have found numerous specialized uses 
where they are superior to the older-type disinfectants or where no 
disinfectants were used previously due to odor. They are all based 
on a group of chemical salts known as quaternary ammonium 


compounds. 


As noted, the advantages of quaternaries lie in the fact that 
their solutions are practically odorless and non-toxic and can be 
furnished in a high germicidal strength if desired. However, they 
do not retain their strength in the presence of organic matter as 
well as the phenol type products. 


Quaternary ammonium salts are cationic surface active agents 
which dissolve in water, concentrate and orient at interfaces, and 
ionize in such a way that the cation includes a hydrocarbon chain, 
generally containing from eight to twenty-five carbon atoms. As 
Giemical compounds, they are by no means new. In 1911, R. Hunt 
ounce. Taceau of the U.s. Public Health Service prepared 
such a compound by the interaction of palmitic acid with choline 
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chloride, and in 1913, A. Reychler prepared cetyl triethyl ammonium 
bromide and related compounds to study their colloidal properties. 
For some time thereafter, these compounds were of considerable 
interest to imvestigators in the fields of dye-setting, soaps, and de- 
tergency. Around 1930, compounds of this class were utilized for 
miproving the fastness of dyed fabrics to water, and shortly there- 
after the germicidal properties of selected members of the family 
were described in the literature. 

Compounds of nitrogen have so many physiological applications 
that it is surprising that their germicidal possibilities were so long 
neglected. As early as 1916, W. A. Jacobs and his co-workers 
reported the germicidal activities of derivatives of hexamethylene 
triamine, but the real possibilities of this type of germicide were 
neglected until G. Domagk’s report in 1935 on long chain quaternary 
ammonium salts. More recently, several groups of American scien- 
tists have reported studies in the field of quaternaries. Leffler in- 
vestigated a series of m-dodecyl heterocyclic amines and concluded 
that, in general, these are less germicidal than dodecyl dimethyl 
benzyl-ammonium chloride. Shelton studied over 100 compounds 
and selected alkyl pyridinium salts as offering the most interest. 
In that series, the optimum germicidal activity was found in cetyl 
pyridinium chloride. 

Quaternary ammonium salts may be represented as simple 
inorganic salts, such as ammonium chloride, in which organic radi- 
cals have been substituted for the four hydrogen atoms of the 
ammonium group. A typical example is a compound containing two 
methyl groups, an aryl radical, such as a benzyl group, and a long 
chain group, all four attached to the nitrogen to give a complex 
cation together with a chloride anion. The long chain group usually 
has oil soluble characteristics, so that the compound has a construc- 
tion suggesting surface properties. Quaternary ammonium com- 
pounds are not to be confused with salts of tertiary amines, which 
also may have surface active properties, but which are less effective 
germicidally, and are comparatively unstable. The quaternary am- 
monium compounds are exceptionaliy stable and can be stored 
indefinitely. 

In general, the method of preparation of these salts is as follows: 
The appropriate phenol is reacted with an alpha, gamma-dihalopoly- 
alkylene ether, using an alkaline condensing agent. The product 
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then obtained is reacted with dimethylamine and the resulting tertiary 
amine is converted to the wanted quaternary ammonium salt by 
reaction with an alkyl or aralkyl halide. Most of these compounds 
are white crystalline solids, readily soluble in water in nearly all 
proportions, and give clear, colorless, and odorless solutions of pli 
slightly below seven. These solutions foam readily and have low 
surface tensions. 


Since the testing and evaluation of germicides or disinfectants 
is a highly specialized field, germicidal tests on aqueous solutions 
of the quaternary ammonium salts are best effected, using the 
Shippen modification of the F.D.A. technique. The tests were made 
on Eberthella typhosa and Staphylococcus aureus to find the maxi- 
mum dilution which killed at 20° C. in five minutes. These were 
chosen as the most important testing organisms, representative of 
both gram-negative and gram-positive bacteria, respectively. Aro- 
matic, aralkyl or cycloalkyl substitutions of the phenyl compounds 
are shown to be the most effective, and among these the diisobuty! 
grouping is one of the best. Substitution of chlorine in the benzy! 
group lowers the germicidal activity against Eberthella typhosa but 
not against Staphylococcus aureus, except with the o-methyl-p-tert- 
octylphenoxy group. A methyl group in this position lowers the 
activity, with a further lowering resulting from the substituted 
chlorine in the para position of the benzyl group. It is interesting 
to note that the tertiary amine p-tert-octylphenoxyethoxy ethyldi- 
methylamine hydrochloride, shows only slight activity. Yet, when 
methyl is substituted for hydrogen to give the quaternary ammonium 
compound, the germicidal effectiveness increases three-fold. If, 
instead of adding another methyl group, a benzyl group is added, 
a more than twenty-five-fold increase occurs. 


As a result of published work, it is concluded that the general 
configuration of the molecule of the quaternary ammonium salt is 
as important as the exact chemical nature of its substituents. 
Furthermore : 

1. The cation should preferably contain one long alkyl or alkyl- 
arpoly chain, one short aralkyl group and two lower alkvl 
groups. 

2. The total length of the long chain should be 12-16 atoms. In 
approximating the chain length, benzene rings are counted 
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as four atoms. Any appreciable increase or decrease inter- 
feres seriously with germicidal activity. 


3. Closed ring substituents on the aromatic nucleus are definitely 
inferior to alkyl groups in enhancing germicidal activity. 


4, Halogen substitution in the aryl groups does not increase 
germicidal activity and may actually decrease it. 


5. The anion may be derived from any simple mineral or 
organic acid. 


As would be expected, such cation active salts react with the 
anion of soap, or similar wetting agents, to form an insoluble and 
inactive complex. These quaternary ammonium salts are in them- 
selves wetting agents. Furthermore, many of them are compatible 
with detergents other than soaps—for example, trisodium phosphate, 
modified soda, and certain synthetic wetting agents which do not 
act as electrolytes when dissolved in water. The quaternary am- 
monium salts are germicidally active throughout a wide pH range. 
The pure compounds themselves produce an acid solution when 
dissolved in water, but can be made neutral or alkaline with soda 
or caustic soda, without loss of stability or activity, in fact the 
germicidal activity of many of the quaternary ammonium salts 1s 
increased with the rise in pH. 


The quaternary ammonium compounds are used as disinfectants, 
germicides, antiseptics, detergents, wetting agents, dye-setters, and 
surface tension depressants. In the sanitary products field, the 
interest is primarily in their use as disinfectants and sanitizing 
agents. There are two schools of thought in regard to the use ot 
quaternaries. The first group prefers using a double operation, first 
cleaning with a suitable detergent and then application of the quater- 
nary, with the rinse to effect sanitization. The second group com- 
bines the quaternary with suitable compatible detergents such as 
the non-ionic synthetic detergents and alkaline salts to effect saniti- 
zation and cleaning in one operation. An excessive quantity of the 
quaternary salt is used in the second method, to insure an effective 
concentration of the sanitizing agent, even though it may be con- 
taminated in use to such an extent that its efficiency is reduced 
drastically. Which method is chosen depends to a large extent on 
comparative costs. Where labor is less expensive than the quantity 
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of material necessary to perform the operation satisfactorily, the two- 
Step method is preferred and vice versa. 

In comparison to other standard disinfectant preparations, the 
quaternary ammonium compounds show a low cost per unit phenol 
coefficient per gallon. The quaternaries are usually more effective 
against gram positive organisms, such as Staphylococcus aureus than 
against the standard gram negative Eberthella typhosa, whereas pine 
oil disinfectants are ineffective against Staphylococcus aureus. 
Cresols, phenols, and coal tars are fairly good solvents, but may 
damage painted surfaces. Phenol, chlorine, and mercury compounds 
are toxic; cresol, chlorine, and phenol are also corrosive to the skin 
in concentrated solutions. Besides the high germicidal activity of 
quaternaries, these compounds have relatively low toxicity, no ap- 
preciable odor, and satisfactory storage properties. There is no 
appreciable loss of activity of any form of the quaternaries, whether 
stored at room temperature or at elevated temperatures. 


Quaternary solutions may be made with water, alcohol, or a mix- 
ture of both. The concentrated aqueous solutions usually have a 
pale, straw color and a very bitter taste, which is noticeable even 
at extreme dilutions. Patch tests of concentrated solutions have 
indicated no dermatitis effects. 


Up to this point, the quaternary ammonium compounds have not 
made appreciable inroads into the field of general disinfection in 
competition with coal tar and pine oil disinfectants. This failure 
has not been due to their lack of merit for these purposes, but rather 
to the lack of sufficient sales promotion to educate the public to 
the knowledge that a good disinfectant does not need a strong odor. 
The outlets where the quaternary ammonium compounds have made 
their strongest showing are in the sanitization of dishes, glassware, 
utensils, etc., in restaurants, hotels, and taverns; sterilization of 
utensils and equipment in the dairy, brewery, cannery, and other 
food processing industries ; and to some extent in the fields of medi- 
cine, pharmacy, and cosmetics. 


The majority of sanitary supply companies do not make their 
own basic quaternary compounds, but purchase concentrates from 
various manufacturers. They are available as liquids in 25 and 50 
per cent concentrations, or as 100 per cent dry powders. These con- 
centrates are then reduced and sold in grades of five or ten per cent 
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active ingredients. One popular material is di-isobutyl phenoxy- 
ethoxy ethyl dimethyl benzylammonium chloride. As a 25 per cent 
solution, it has a germicidal strength of 45-55 against Eberthella 
typhosa and 90-100 against Staphylococcus aureus. It is recom- 
mended that the concentrated powder be mixed with water soluble 
alkaline salts to soften the water and improve the detergency quali- 
ties, as well as to dilute the active germicide down to thé commercial 
working range. The diluents may be one or several of the follow- 
ing: trisodium phosphate, tetrasodium pyrophosphate, sodium tetra- 
phosphate, sodium hexametaphosphate, sodium carbonate (soda ash), 
borax, sodium metasilicate, and sodium chromate. 


It is desirable to prepare the combinations so that a clear solu- 
tion is formed when the finished material is dissolved in water. 
Alkaline salts vary considerably in solubility range (further details 
on this point are given in the chapter on Powdered Cleansers). The 
use of possibly five per cent of a compatible wetting agent of a 
non-ionic type helps increase the solubility of the compound. A 
powdered disinfectant containing five per cent of the concentrate 
should have a minimum coefficient of 10 against Eberthella typhosa 
and 18 against Staphylococcus aureus, when tested according to the 
Standard U.S.D.A. Method (Bulletin #198). The basic manufac- 
turers of the concentrates have data available on the effective concen- 
trations of various dilutions. Another type of concentrate is 62 per 
cent viscous liquid, soluble in isopropanol and water. This material 
can be utilized by spraying onto the various alkaline powders, and 
then drying and grinding to obtain a free flowing powder. Tablets 
can be stamped out of a powder mix for certain purposes, such as 
dishwashing. These are convenient, but their cost to the consumer 
is much higher than that of the powdered material. 


Quaternary ammonium salts have exceptionally high germicidal 
value. Phenol coefficients against Salmonella typhosa (Zopf) White 
and Serratia marcescens Bizio were determined for two quaternary 
ammonium compounds and three commercially prepared mixtures of 
ammonium salts by Shields, Powell and Valdez (Soap & Sanitary 
Chemicals, April, 1952) as follows: 


(1) trimethyldodecylammonium chloride, 
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(2) trimethylhexadecylammonium chloride, 


(3) bis(2-hydroxyethy1)2,3-dihydoxypropylsoyammonium — chlo- 
igi, 


(4) bis(2-hydroxyethyl)methylsoyammonium chloride, 
(5) trimethylsoyammonium chloride. 


The syllable “soy” in the names of quaternary ammonium salts (3), 
(4) and (5) indicates the soybean origin of the fatty acids used in 
the preparation of these mixtures. 


Stock solutions of 1:50 and 1:100 were prepared from each 
quaternary ammonium salt. Stock solutions of chemically pure 
phenol, the standard for comparison, were made in dilutions of 1 :80, 
eee 00, 1:110, 1:125, 1:35, and 1-145. Nutrient broth cultures 
of the test organisms were incubated at 37°C. for twenty-four hours 
before each series of transfers. 

The procedure followed in determining the phenol coefficients 
was that recommended by the United States ood and Drug Admin- 
istration Circular No. 198. The phenol coefficients were obtained by 
dividing the denominator of the fraction expressing the greatest 
dilution of each quaternary ammonium salt capable of killing all 
the test organisms in 10 minutes but not in five minutes by the 
greatest dilution of phenol showing the same results. 


During each series of tests a gram stain and a transfer to bismuth 
sulfite agar were made of Salmonella typhosa to check the purity 
of the culture. Serratia marcescens was identified by its character- 
istic red growth on the agar surface. 


Figures in the accompanying table indicate the phenol coefficients 
of the five disinfectants against the two test organisms. 


Salmonella typhosa is more susceptible than Serratia marcescens 
to the action of the first three quaternary ammonium salts, but less 
susceptible to numbers (4) and (5). This variation in relative 
resistance of organisms in the presence of different disinfectants 
is a well known characteristic of the several species of bacteria most 
commonly employed in determining phenol coefficients. 


1 These quaternary ammonium salts were obtained from Armour & Company. 
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Phenol coefficients obtained by dividing the denominator of the fraction 
expressing the greatest dilution of each quaternary ammonium salt 
capable of killing all the test organisms in 10 minutes but not in 5 min- 
utes by the greatest dilution of phenol showing the same results. The 
effective concentration of phenol was 1:100 against Salmonella typhosa 
(Zopf) White and 1:110 Serratia marcescens Bizio. 


; Phenol coefficient against 
Quaternary ammonium salt 9g 


Salmonella : Serratia 
typhosa marcescens 
“ ; ; 8666 5210 
1. trimethyldodecylammonium chloride | ae = 86.6 0 47.8 
2. trimethylhexadecylammonium chloride 39000 — 390 _387500 _ 340.9 
100 110 
3. bis (2-hydroxyethy]) 2,3-dihydroxy- 8666 _ 6250 
propyl“soy”ammonium chloride 100 — 905 tj py 
A, bis(2-hydroxyethyl) methyl“soy’- 13000 _ | 18750 
ammonium chloride 100 1100 170.5 
5. trimethyl‘soy”ammonium chloride | 13000 _ _18750 _ 170.5 


| ar — ee 110 
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DISINFECTANT TESTING 


EFFECTIVENESS of disinfectants is determined by compar- 
ing their germ killing powers with phenol. This 1s known 
as determining the phenol coefficient of a disinfectant.’ The 

so-called I°.D.A. Method which has been in use for the past twenty 
Pe@emtcestill the standard procedure of the U. S. Department of 
Agriculture, Food & Drug Administration, and the Chemical Spe- 
cialties Manufacturers Association. This method for determination 
of the phenol coefficient of a disinfectant was originally the work 
or)G.L. A. Ruehle and C. M. Brewer of the Food & Drug Ad- 


ministration. 


All antiseptics and disinfectants shipped in interstate commerce 
or imported or exported into or out of the United States are subject 
to the provisions of the Federal Insecticide, Fungicide & Rodenticide 
Act, or the Food & Drug Act, or both. In the enforcement of these 
laws it is necessary to determine the bactericidal and antiseptic claims 
made for such products by marketers. In order that the standard 
method may be used by all manufacturers in testing products as 
a basis for correct and accurate labeling, the FDA Method was 
set up. 


Phenol Coefficient Methods 


There are in general use at the present time three methods of deter- 
mining the phenol coefficient; the Hygienic Laboratory (H.L.) method 
(11)?, that of Rideal-Walker (R-W) (7), and the method developed by 


1 For the benefit of those unfamiliar with testing disinfectants a brief statement of 
the principles of determining phenol coefficients is made. The phenol coefficient is a 
figure expressing the ratio of the killing efficiency of a disinfectant as compared with 
that of phenol tested under identical conditions. The sample to be tested is diluted 
and the dilutions arranged in a series of decreasing concentrations (increasing dilutions). 
To these a special amount of the test organism in broth culture is added. At the end 
of fixed periods of time a small portion of the mixture of diluted disinfectant and test 
organism is transferred to a nutrient culture medium and incubated. No growth in 
the subculture indicates that the organism has been killed. The greatest dilution (weakest 
concentration ) of the disinfectant killing in a definite time period is divded by the 
greatest dilution of phenol killing in the same time period. This ratio is the phenol 
coefficient. It should be noted that the phenol coefficient is not based on a comparison 
of different time intervals but on a comparison of different concentrations acting for 
specified time periods. 

* Numbers in parentheses refer to Literature Cited. Page 196. 
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this laboratory. It has been realized for a long time, especially among 
qualified workers in the field of phenol coefficient testing, that there 
were numerous handicaps and minor deficiencies to be encountered in 
the routine manipulation of both the H. L. and R-W methods. Lloyd 
P. Shippen, formerly bacteriologist of the Insecticide and Fungicide 
Board, after much experience in the testing of disinfectants, devised a 
method for obtaining phenol coefficients, utilizing as its basis the best 
features of the two older tests. Under pressure of a great volume of 
routine work this method was first put into practice more than 15 years 
ago and found to be so satisfactory that it has come to be used for 
testing the great majority of the germicides now received at the Food 
and Drug Administration. 

George F. Reddish, successor to Doctor Shippen, later published this 
method under the name. “The R-W modified method” (5). 

The procedure of Shippen has been little changed, but the standards 
for the resistance of the test organisms, EHberthella typhi (Schroter) 
Buchanan,? and Staphylococcus awreus Rosenbach, have been firmly 
established and provisions for the use of other organisms have been 
added. The method, as here published, is designated the “Food and 
Drug Administration phenol coefficient method” or briefly, the “F.D.A. 
method.” 

The differences in the three methods are shown in Table 1. (See 
Next Page.) 

There need be very little confusion arising from substituting the 
F. D. A. method as a test for products previously tested by either the 
R-W or the H, L. methods. The phenol coefficients of the large number 
of substances chemically related to phenol (the only type of disinfectants 
for which the H. L. method is accepted (11) are, in most cases, practi- 
cally the same, whether tested by the F.D.A. or the H.L. method. 
Not only has continued use of the method in the laboratory shown this 
to be true (2), but collaborative experiments in five other laboratories 
(unpublished) confirm this fact. In comparing this method with the 
R-W method, similar results in general are obtained, although a some- 
what lower coefficient usually results with coal-tar products having 
high coefficients. However, the higher results sometimes obtained by 
the R-W method may be misleading. R-W broth is not well adapted 
for the optimum growth of the test organism; hence negative subcultures 
frequently indicate that the organism has been killed, when in fact it 
may have been only rendered incapable of growing in this culture 
medium. 

The curtailment in labor, time and material through the use of 
F.D. A. method renders it particularly valuable where a large number 
of samples are involved. The F.D.A. method is considerably superior 
to the R-W method in producing consistent results (4, 12). The medium 


3 Throughout this paper the term Eberthella typhi is used for Bacillus typhosus, in 
accordance with the nomenclature adopted by the committee on classification of the 
Society of American Bacteriologists (1). 
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employed is better adapted to bacterial growth, and the technic is not 
restricted to the use of one test organism (Eberthella typhi) as is the 


Caeewor the R-W and H.L. methods. 


Moreover, the stock cultures of 


EB. typhi and Staphylococcus aureus, the organisms principally used in 
germicidal testing, remain sufficiently constant in their resistance to 
phenol, when grown to an adjusted medium, to necessitate but one phenol 
control, though two controls are used frequently as an additional check. 
This allows the use of nine dilutions of the unknown with 30-second 
intervals between transfers, or 14 when 20-second intervals are used. 
With a little practice, 20-second intervals allow sufficient time. 

The F. D. A. method will be used by this laboratory in determining 
the dilution at which miscible coal-tar disinfectants, and many other 
products to which the method is applicable, should be used for dis- 


TABLE 1.—Differenees in media and manipulation of the three methods of determining 
phenol eoeffierent. 


Item 


Composition of 
medium 


Acidity of medium. 


Amount of culture 
medium in tube. 


Amount of culture 
added to diluted 
disinfectant. 


Resistance of test 
culture to phenol 
(dilutions killing 
in 10 minutes 
but not in 5 
minutes). 


Condition of 
MCE Steere. ss 
Temperature of 
UCBIB 9 bce eee eee 


Time intervals of 
the test 


Amount of medica- 
tion mixture 
transferred (size 
of hop). 


Calculation of phe- 
nol coefficient. 


F, D. A. method 
Peptone', 10 gm... 
Liebig’s beef  ex- 

tract, 5 gm. 
Svat, (8 Cito. oe sae 
Water, 1,000 cc... 
Boil 20 minutes.... 


pH 6.8 


Plugged 
ton 


20> 4G. 


5, 10 and 15 min- 
utes 


with cot- 


4 mm. loop (of No. 
23 B. and S. gage 
wire). 


Highest dilution not 
killing in 5 min- 
utes but killing 
in 10 minutes di- 
vided by same 
for phenol. 


R-W method 
Peptone*, 20 gm... 
Liebig’s beef ex- 

Hee, 0) Bins o 


Sauk, WO iis sssnac 
Water, 1,000 c.c... 
Boil 80 minutes.... 


+1.5 No. definite 
5) oe eaeeercan cree eae 


0.5 c.c. to 5.0c.c.. 


IO) te Wei) 25569 

Plugged with cot- 
COMM Nev st cerel a! oie sc : 

WSs Chasooas 


2%, 5, 7%, and 10 
minutes 


4 mm. loop (of No. 
27 Imperial gage 
wire). 


Ilighest dilution not 
killing in 5 min- 
utes but killing 
in 744 #4minutes 
divided by same 
for phenol. 


1 Armour’s. Special batch set aside for disinfectant testing. 
7 Allen and Hanbury’s. 


H. L. method 
Peptone’, 10 gm. 
Liebig’s beef ex- 

tract, 3 gm. 


Salt, 5 gm. 
Water, 1,000 ¢c. c. 
Boil 15 minutes. 


Unadjusted but pH 
between 6.0 and 
TAs 


WL GG 1 0) @ &. 


No limits stated... 


Open tubes 


PAW KOry exces oe 


St ee 10, 1246, 
and 15 minutes. 


Spiral loop (four 
spirals wrapped 
around a No. 18 
B. and S. gage 
wire. Made of 
No. 23 B. and S. 
gage wire). 


Mathematical mean 
of highest dilu- 
tions showing no 
growth in 5, 10, 
and 15 minutes 
divided by same 
for phenol. 
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infecting purposes. As heretofore, this dilution should be at least equal 
in strength to a 5 per cent solution of phenol when tested against 
E’berthella typhi (20 times the phenol coefficient figure) and should be 
based on a phenol coefficient not higher than that obtained by the 
F. D. A. method. 


F, D. A. Method 


The test organism is a 22-26 hour culture of Hberthella typhi (Hop- 
kins strain) incubated and grown in nutrient broth at 37° C. The broth 
contains the following ingredients: 5 gm. of Liebig’s beef extract, 5 gm. 
of chemically pure sodium chloride, and 10 gm. of Armour’s peptone 
(for disinfectant testing) in 1,000 c.c. of distilled water. The mixture 
is boiled for 20 minutes, made up to original weight (or volume) with 
distilled water, and adjusted with NaOH to pH 6.8 using the colori- 
metric method (38, p. 405-421). It is then filtered through paper, tubed 
(10 c. ec. to each tube), and the tubes plugged wth cotton and sterilized 
at 15 pounds pressure for 40 minutes. The test culture is transferred 
daily in this medium for not more than one month. At the end of 
each month, a fresh transfer is made from the stock culture. The stock 
culture is carried on agar slants of the same compos:tion as the broth 
medium plus 1% per cent Bacto-Agar (Difco), adjusted to pH 7.2 to 
7.4. This medium is also filtered, tubed, plugged with cotton, sterilized, 
and slanted. The stock culture is transferred once a month, and the 
test organism is taken from the month-old stock culture. When the 
test organism has not been transferred daily, it is advisable to make 
four or five consecutive daily transfers in broth before using it for 
testing purposes, to be reasonably sure of its conforming to the phenol 
resistance requirements. When only one transfer has been skipped 
the following transfer from the 48-hour culture is usually satisfactory 
for use after 24 hours. Transfers are made with the platinum loop 
used in the test. Only cultures giving readings within the following 
limits are considered satisfactory: 


Phenol 5min. 10min. loa 
TOO) Sees cc oe ee foe ap a 0 
1-100 (ek nie Se ae + 1 
or 
1-90: Bec 22./ 2 ee ee Bee 0) 0 0 
1100622 ee ee ee oo = an 


The following reading is that most usually obtained and is the most 
convenient: 


Phenol 5min. 10min. 15min. 
1-90) 4. eee 2 + 0 0 
[=-100° 2h)0:.0) ae + + + 

PHENOL 


The phenol used must meet the requirements of the United States 
Pharmacopoeia, and in addition the congealing point must not be below 
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40° C. A 5 per cent solution may be used as a stock solution if kept 
in a relatively coo] place in well-stoppered amber-colored bottles pro- 
tected from the light. This 5 per cent solution should be standardized 
with decinormal bromine (described under “phenol” (10, p. 823), or 
with sodium bromide and bromate solution (9, pp. 404-405). 


APPARATUS 


Besides a number of accurately graduated pipettes, 100-c.c. glass- 
stoppered graduates or volumetric flasks are almost essential for the 
making of correct dilutions. All pipettes and graduates should be 
standardized. The test tubes for containing the dilutions should be 
large enough to permit transfers being made without touching the sides 
with the transfer needle. Lipped pyrex (to withstand constant flaming) 
test tubes 25 by 150 mm. serve very well as these seeding or medica- 
tion tubes. A water bath for holding the dilution at the desired tem- 
perature must be provided. To maintain the temperature practically 
constant during the period of the test, the bath should be made so 
as to contain a relatively large volume per surface area, and should 
be insulated. The lid is made with well-spaced holes admitting the 
25-mm, tube, but not the lip. The most convenient form of subculture 
tubes (tubes containing medium for incubating the tested organisms, 
as well as for growing the test culture) are ordinary non-lipped bac- 
teriological test tubes 20 by 150 mm. The racks for holding the sub- 
culture tubes may be any convenient style. Blocks of wool with a 
series of holes bored in them are quite satisfactory. Dimensions depend 
somewhat on the size of the incubator, but the holes should be well 
spaced to insure quick selection and easy manipulation during the test. 
It is an added convenience to have the holes large enough to admit 
the medication tubes while dilutions are being made. The transfers 
are made with a 4-mm. (inside diameter) single loop of number 23 
B. & S. gage platinum wire, 114 to 3 inches long, set in a suitable holder 
such as an aluminum or glass rod approximately 0.5 cm. in diameter. 


PROCEDURE 


One per cent stock dilutions of the substance to be tested (or any 
other convenient dilution of the disinfectant, depending on the strength 
are made up, usually in the glass-stoppered cylinders or volumetric 
flasks from which the individual dilutions are then prepared. For rapid 
routine work, the final dilutions may be made directly in the medication 
tubes. In this case all excess over 5 c.c. must be removed. For more 
precise work and when high dilutions are required or volatile substances 
are dealt with, it is preferable to make up all of the dilutions in volu- 
metric flasks and then transfer 5 ¢c.c. of the final dilution to the medica- 
tion tubes. These tubes containing 5 ¢. c. of each dilution (including 
the pheno] control) are placed in the water bath at 20° Cr, tor five 
minutes unti] the temperature of the bath is reached. Even slight varia- 
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tions in temperature may affect the results. The dilutions should cover 
the range of the killing limits of the disinfectant within 5- and 15- 
minute periods and should at the same time be spaced sufficiently close 
together to insure the desired accuracy. Five-tenths of a cubic centi- 
meter of the test culture is then added to each of the dilutions at a 
time interval corresponding to the interval at which the transfers are 
to be made. Thus by the time 10 tubes have been seeded at 30-second 
intervals, four and one-half minutes will have elapsed and a 30-second 
interval intervenes before the transference to the subcultures is com- 
menced. The culture is added from a graduated pipette holding sufficient 
culture to seed all the tubes in any one set. The pipette may be loosely 
plugged with cotton at the mouth end before sterilizing, as a precau- 
tionary measure. Unfiltered culture is used, but it should be thoroughly 
shaken 15 minutes before use and allowed to settle. The temperature 
of the culture should be practically that of the water bath before being 
added. 

In inoculating the medication tubes they should be held in a slanting 
position, after removal from the bath, and the culture run in without 
the tip of the pipette touching the disinfectant. The tip may be allowed 
to rest against the side of the tube just above the surface of the liquid. 
The tubes are agitated gently but thoroughly after the addition of the 
culture to insure even distribution of the bacteria. Five minutes from 
the time of seeding the first medication tube, transfer 1 loopful of the 
mixture of culture and diluted disinfectant from the medication tube 
to the corresponding subculture tube. To facilitate transfer of uniform 
drops of the medication mixture, the loop is bent to form a slight angle 
with the stem and the medication tube is held at an angle of 60°. In other 
words, as the loop is withdrawn, its plane should be parallel with the 
surface of the liquid. At the end of 30 seconds, a loopful is transferred 
from subculture tube and the process continued for each successive 
dilution. Five minutes from the time of making the first transfer, a 
second set of transfers is begun for the 10-minute period and finally 
repeated for the 15-minute period. Before each transfer the loop is 
heated to red heat in the Bunsen flame and the mouth of every tube 
is flamed. Sterilization of the loop is effected immediately after making 
the previous transfer (before replugging the tubes) to allow time for 
sufficient cooling. Time does not permit flaming the tubes after making 
the transfer. For this reason, care in transferring and_ seeding is 
necessary. Due caution is observed to prevent either the seeding pipette 
or the transfer needle from touching the sides or mouth of the medica- 
tion tube; neither should cotton threads be found adhering to the sides 
or mouth of these. After completion of the transferring, the subculture 
tubes are incubated at 87° C. for 48 hours and results read. Microscopic 
examination usually suffices for this, but occasionally agglutination 
with antityphoid serum will aid in reading doubtful results. A 3-day 
incubation period or agar streak or microscopic examination may be 
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resorted to in determining feeble growth, especially when organisms 
other than Eberthella typhi are used. 

There are certain types of germicidal agents, such as many of the 
mercury compounds, which give very high results by phenol coefficient 
tests (8). Due to the high inhibitory value of such substances in pre- 
venting growth in the subcultures these figures are frequently mislead- 
ing. For germicides used in the disinfection of such objects as surgical 
instruments, this is of particular importance and must be taken into 
account. Failure to appreciate this characteristic of certain compounds 
is much more likely to lead to error when Staphylococcus aureus is used 
rather than Eberthella typhi as the test organism. That false values 
may not be obtained for products of this type, or for any other disin- 
fectant giving suspiciously high results, the subcultures should contain 
very large amounts of medium (not less than 200 ¢ ¢.) or they should 
be retransferred by carrying at least 4 loopfuls from the first sub- 
culture to a second tube of broth, as recommended by Shippen (8). 

Other groups of disinfectants in common use, for which the 
pheno] coefficient method of testing is not well adapted, are those com- 
pounds containing chlorine as the active agent as well as oxidizing 
agents in general. These are affected so materially by the pressure of 
organic matter that a phenol coefficient statement may grossly mis- 
represent their value under practical conditions of use and is very 
apt to be misleading to the consumer when placed on the label. 


CALCULATION OF PHENOL COEFFICIENT 


The results of the test are expressed in terms of the phenol coefficient. 
This represents the germicidal value of the diluted disinfectant as com- 
pared with the diluted phenol control. It is a figure obtained by dividing 
the numerical value of the greatest dilution (the denominator of the 
fraction expressing the dilution) of the disinfectant capable of killing 
Eberthella typhi in 10 minutes but not in 5 minutes, by the greatest 
dilution of phenol showing the same results; that is, by the phenol 
control. Thus, if the results were as follows: 


Disinfectant (X): Simin. 10min. 15 min. 
“UAV Soegtede Seas ee 0 0 0 
Le caf cd acciwsv cates + 0 0 
OLD) Se RRR Oore ee ase + 0 0 
LOS) cokes Rene ee ee ne ea + ais 0) 
lOO ea oe -- a 

Phenol: 
Se a nnn hice Selec catcavtens sevens -L 0 ) 
{LO ee Je “- ae 

350 
The phenol coefficient would be——=3.89 


90 


SO SANIT Ae CH Evie ies 


If none of the dilutions show growth in 5 minutes and killing in 
10 minutes, the hypothetical dilution may be estimated in certain cases. 
This may be done only when any three consecutive dilutions show the 
following results: 

The first, no growth in 5 minutes; the second, growth in 10 minutes 
but not in 15 minutes; and the third, growth in 15 minutes; for example: 

If the results were as follows: 


Disinfectant (X): | 5min. 10min. 15 min. 
1-800): cee 0 0 0 
AaSOO! ere ee ee _ = 0 
1-400) 2228 eee = + aie 
Phenol: 
1-90 2giee: ee 0 0 0 
1-100 “fae ee =f + 0 
the estimated phenol coefficient would be 
325 
—— = 38.42 
95 


To avoid giving an impression of fictitious accuracy, the phenol 
coefficient is calculated to the nearest 0.1 unless the coefficient is less 
than 1.0. Thus, in the examples cited above, the phenol coefficients would 
be reported as 3.9 and 3.4 instead of 3.89 and 3.42. 

In the preceding description, Eberthella typhi has been mentioned 
as the test organism. Wherever any expression of phenol coefficient 
occurs in literature, on labels, etc., it is assumed to mean the EF. typhi 
phenol coefficient, unless otherwise stated. It is, however, the distinct 
intention of this department not to limit the test to the use of one 
organism. In fact, the test has been found adaptable to the use of a 
wide variety of bacterial species in the determination of phenol coeffi- 
cients. In cases where some of the more strictly parasitic bacteria are 
used, modifications in media are necessitated, and, of course, a change 
in the phenol dilutions. The writers are not in a position at this time 
to prescribe the limits of resistance for many of the organisms that 
might be used. Therefore discussion of the exact technic is here omitted, 
with the exception of that for Staphylococcus aureus. Suggestions for 
the use of certain representative types may, however, be found in a 
paper by Reddish (5). When any test organism other than EH. typhi 
is used it should be distinctly designated when stating the phenol 
coefficient. 

S. aureus has been found to be an extremely useful organism for 
testing disinfectants and antiseptics and has been used for this purpose 
for a number of years. When substituted in the above test the technic 
remains exactly the same. The phenol dilutions, however, must be 
changed. The resistance of any strain of S. aureus used in this test 
must come within the following limits: At 20° C. it must survive a 
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1-60 dilution of phenol for 5 minutes and a 1-70 dilution for 15 minutes. 
The following is the minimal resistance that would be acceptable: 


Phenol: 5min. 10min. 15 min. 
OR oo oo kcc cove encdacdacewnccesecexe + 0 0 
COD) jue ee + ae -+- 


In the bacteriological examination of disinfectants, the Eberthella 
typhi and the S. aureus phenol coefficients give, in general, sufficient 
information to render tests with other organisms unnecessary, except 
in special instances. The commonly accepted criterion that disinfectants 
for general use be employed at a dilution equivalent to the germicidal 
efficiency of 5 per cent phenol against E. typhi (that is, 20 times the 
E. typhi phenol coefficient) allows a reasonable margin of safety for the 
destruction of infective agents likely to be the object of general dis- 
infection about premises with the possible exception of Mycobacterium 
tuberculosis. S. aureus, due to its subiquity resistance and ever-ready 
tendency to cause infection, should always be employed in testing those 
substances recommended for personal use or as applications for wounds. 
If the disinfectant is recommended for use externally the temperature 
of the test should be 20° C., but where such substances are recommended 
for use in the body cavities, such as for mouth washes, gargles, douches, 
etc., this test should be conducted at 37° C. In such case the test 
should be designated “The F. D, A. method (special) S. aureus, 37° C.” 
At body temperature the S. aureus should show the following resistance 
to phenol: 


Phenol Smile 160) Malini lpatiniie 
(OG codtcee rie ne ee =e 0 0 
Be Po ene ee cand eeenseuescsdclescocdce essed ccttous see ae ap ap 
Or 5) 
Phenol emit LO mime) niin 
18) osedeck tee als 0 0 
TON 0. Melee eee -+- -|- 0 


The previous description of this method (5) differed from this only 
in allowing a slight wider latitude in the resistance of the test organism 
against phenol. 


OTHER TESTS FOR GERMICIDES! 


The limitations of the phenol coefficient make it necessary in some 
cases to judge the germicidal preparation by other tests or by additional 


4According to current usage the word “antiseptic” has two meanings: to kill baeteria 
or to prevent their growth, depending upon the use of the product. Products such as 
salves, ointments, and dressings that remain in contact with the body for lone periods of 
time, may be designated properly as antiseptics if they inhibit the growth of bacteria. 
On the other hand, mouth washes, douches, gargles, and preparations of like nature are 
in contact with the body for but brief periods of time and exert negligible inhibitory action. 
These may be described properly as antiseptics only if they will destroy bacteria under 
the conditions of use; that is, in the dilutions recommended and in a period of time 
comparable to that in which they would have an opportunity to act when used as directed, 
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tests. This is particularly true of preparations that are not completely 
soluble or miscible in water. It is also true of certain preparations 
designated as antiseptics. 

Soluble antiseptics or antiseptics completely miscible with water 
can be tested, of course, by the procedure already described as the 
F, D. A. Staphylococcus aureus phenol coefficient method. In the testing 
of these substances, however, the phenol coefficient is not obtained 
necessarily, the phenol figure beirg used merely as a check of the re- 
sistance of the test organism. The information desired is the con- 
centration which will kill in five minutes. 

In an effort to stimulate practical conditions, it is frequently 
advisable to conduct the tests in the presence of blood serum. Sterile 
horse serum in a concentration of 10 per cent is ordinarily used, both 
in the germicidal and inhibitory tests. Special claims and uses of a 
product, however, frequently indicate the desirability of a higher 
concentration of this organic enrichment. 

The following methods designed for the testing of insoluble and 
immiscible products are in use in this laboratory at the present time. 
Some of them have been used for years and have been described previ- 
ously (6). Laboratory tests, of course, cannot duplicate the exact 
conditions found in practice. The procedures here outlined, however, 
are as close an approach to practical conditions as is feasible in routine 
laboratory tests, and reveal the obviously useless preparations. It 
should be noted that inhibitory tests are considered along with other 
facts in interpreting whether or not the substance will be of value 
in practical use. It must be remembered that not only bacteriological 
but physiological and pharmacological facts frequently must be taken 
into consideration in judging many substances. 


WET FILTER-PAPER METHOD 


The wet filter-paper method is a germicidal test rather than a test 
of inhibitory properties. It is used when the substance to be tested 
is not soluble or completely miscible with water, or for substances that 
are to be used in high concentration, such as soaps, tooth pastes, supposi- 
tories, dyes, dusting powders, salves, and ointments. If the substance 
is to be used in the body cavities the test is carried out at 37° C.; 
if not, the test is carried out at 20°, or at room temperatures, and the 
temperature is recorded. 

No. 2 Whatman filter paper is cut into pieces about 0.5 cm. square, 
and sterilized in a plugged test tube at temperatures below 170° GC. to 
prevent charring. A suitable number of the paper squares are then 
impregnated with Staphylococcus aureus, or other test organisms, by 
immersion in a 24-hour broth culture of the organism. The culture 
must have the standard resistance required for phenol coefficient testing. 
The wet inoculated squares are then placed in the liquid or solid sub- 
stance to be tested in such a way as to be completely covered and in 
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intimate contact. At the end of 5 minutes, 10 minutes, 15 minutes, 
or 1 hour, or any other desired length of time, the wet papers are 
removed with a sterilized, stiff, platinum wire bent at a sharp angle 
to form a hook and placed in 10 ¢c.c. of sterile broth. After as much 
of the disinfectant as possible has been removed (in the case of sticky 
substances, the needle must be used to aid in freeing the squares of 
adherent germicide) the squares are retransferred to a fresh tube 
of sterile broth (10 ¢.c.) and the tubes incubated at 37° for 48 hours, 
When they are observed for evidence of growth. 

It will be noted that in this test resubcultures are always required, 
Since the first tube of broth to which the filter-paper squares have been 
added frequently contains sufficient antiseptic to exhibit inhibition of 
growth. Both tubes of broth are usually incubated. 


DRY FILTER-PAPER METHOD 


The dry filter-paper method is used in tests of fumigants and of 
oils that are to be used where moisture is absent. It is similar to the 
wet filter-paper test, squares of paper being used that have been im- 
pregnated as described under the test above, except the squares are 
dried for two days in a sterile Petri dish in the 37° C. incubator. This 
test can be used successfully only with organisms capable of resisting 
the drying. Eberthella typhi will not withstand the drying. In the 
writer’s work Staphylococcus aureus is the usual test organism. The 
inoculated dried paper squares may be used at any time after drying 
up to 380 days, but the resistance of the organism at ro time should 
fall so low that it is incapable of withstanding a 1-80 dilution of phenol 
for five minutes at 20°. It should be noted that control tests with non- 
medicated squares should always be carried out to test the viability 
of the test organisms. As in the wet filter-paper method, resubcultures 
are always necessary. 


AGAR-PLATE METHOD 


The agar-plate method is a test for inhibitory properties and is used 
for substances remaining in contact with the body in the absence of 
serous body fluids. Examples of substances which may be tested by 
this method are salves, dusting powders, creams, plasters, pads, ad- 
hesive tape, catgut, and suppositories. The test organism ‘ordinarily 
used is Staphylococcus aureus, but for special purposes the test may 
be used with any organism capable of growing on agar. The agar is 
of the same composition as that previously described for carrying stock 
cultures of the test organism. 

Fifteen to twenty cubic centimeters of agar is melted and cooled 
to 42°-45° C. To this is added 0.1 ¢c.c. of a 24-hour broth culture of 
the test organism. The inoculated agar is then poured into a sterile 
Petri plate and allowed to harden. As soon as the agar has hardened, 
the test substance is placed in intimate contact with the surface of 
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the agar. If a salve, it is first warmed just sufficiently to soften it 
and thus secure a complete peripheral contact. As a control, warmed 
sterile petroleum may be placed on another portion of the plate. The 
plates are incubated 24-48 hours under unglazed porcelain tops at 37° 
C. and then are examined for evidence of inhibition. If the preparation 
is antiseptic or inhibitory, a zone of clear agar will be noted around 
the place where the substance has been in contact and the width of 
the zone will indicate the diffusibility of the inhibitory (antiseptic) 
agent. If there is no inhibition, growth of the test organism will be 
observed adjacent to and even under the test substance. 


METHOD APPLICABLE IN A GIVEN CASE 


Substance Method Applicable 


Soluble disinfectants: 


A. Preparations for general use. Phenol coefficient — EH. typhi at 
20 2 C: 

B. Preparations for antiseptic Phenol coefficient technic — S. 

use, aureus 20° C. or 87° C. as out- 
lined. 

C. Preparations for surgical use. Phenol coefficient technic — S. 


aureus 20° C, 


Insoluble and concentrated 
disinfectants: 


A. Preparations for general use 
(oils, tarry substances, pow- 
ders, lime, etc.). 


B. Preparations for use on dry 
surfaces (spraying oils, 
sweeping compounds, pow- 
ders, lime). 


C. Preparations for fumigation 
(filter paper and exposed to 
gas in confined space). 


Wet filter paper—L. typhi and S. 
aureus. Room temperature. 


Dried filter paper.—S. aureus. 
Room temperature. 


Wet filter paper—£. typhi and S. 
aureus; room temperature. Dried 
filter paper — S. aureus; room 
temperature. (Extension of time 
may be indicated.) 
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Method Applicable In A Given Case 


Soluble and liquid antiseptics: 


A. Preparations to be applied 
for a short time (washes, 
mouth washes, gargles, 
douches, etce.). 

B. Preparations for use on open 
wounds, ete. (washes). 


C. Preparations remaining on 
site of application (dyes, wet 
dressings, rubbing prepara- 
Hons, etc.). 

D. Preparations for use on 
Open wounds, etc. (dyes, wet 
dressing’s, etc.). 

KE. Preparations remaining on 
site of application but claim- 
ing germicidal properties. 


Solid soluble antiseptics: 


A. Lozenges, tablets, ete. 


Insoluble and concentrated 
antiseptics: 


A. Preparations remaining on 
site of application (dusting 
powders, ointments, salves, 
suppositories, plasters, dress- 
ings, ete.). 

B. Preparations remaining on 
site of application but claim- 
ing germicidal properties. 

C. Preparations for use on open 
wounds, ete. 


Phenol coefficient technic — S. 
aitrews 20 "C. or 37° C, as indi- 
cated. 


Phenol coefficient technic — S, 
aureus 20° C. or 37° C. as indi- 
cated. (Tested in presence of 10 
percent serum.) 


Agar cup-plate. 


Serum agar cup-plate. 


Wet filter paper—S. aureus 37° C. 
Extension of time may be indi- 
cated. 


Wet filter paper—S. aureus 20° C. 
or 387° C. as indicated. Note: 
Saturated aqueous solution or in 
dilution indicated. 


Agar plate. 


Wet filter paper—s. anurews 37° C. 
Extension of time may be indi- 
cated. 


Serum agar plate. 
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Method Applicable In A Given Case 


Antiseptic materials, appliances, 
etc.: 


A. Bandages, dressings, catgut, Serum agar plate. 
etc. 


B. Tape, pads, etc. Agar plate. 


Solid and semisolid antiseptics: 


A. Preparations used for a short Wet filter paper—sS. aureus 20° C. 


time (soaps, soap powders, or 87° C. as indicated. (Note: 
tooth pastes, tooth powders, Undiluted and diluted with equal 
etc.). parts water or diluted with suffi- 


cient water to form a thick paste 
or heavy emulsion.) 


Disinfectants and antiseptics for 
use in the absence of organic 
matter: 


A. Preparations for drinking Phenol coefficient technic—E. typhi 


water.® 20° C. (Note: 0.1 ¢. c. of culture 
to 10 c. ec. of diluted prepara- 
tion.) 


Intestinal antiseptics.* 


6 In the cases where chlorine compounds are used for this purpose the effectiveness is 
usually judged on the basis of ‘“‘available’’ chlorine content. 


7 Intestinal antiseptics do not readily lend themselves to laboratory tests. When 
medical opinion concerning the physiological and therapeutic properties of such prepara- 
tions is to be confirmed by the results of bacteriological tests, the products may be 
considered to be germicidal only when tested in the presence of liberal amounts of 
organic matter, such as saliva, feces, etc. 
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SERUM AGAR-PLATE METHOD 


Preparations recommended for use on open wounds, cuts, etc., will 
be effective only if they exhibit activity in the presence of serous fluids. 
In testing such preparations the agar-plate method is modified by the 
addition of 10 per cent sterile horse serum to the agar. 


AGAR CUP-PLATE METHOD 


The agar cup-plate method is merely a variation of the agar-plate 
method. It is to be used on products liquid at the temperature of the 
test. The agar or serum agar is inoculated as in the agar-plate method. 
Before the agar cools, a depression or cup is made in the medium 
by standing a sterile flat-bottomed glass tube, 1.5 em. in diameter, in 
the liquefied agar. On hardening, the glass tube is removed by slightly 
twisting and pulling at the same time. Insertion of a sterile wire down 
the side of the tube for the introduction of a'r will ehminate much of 
the cracking of the agar. Another method of preparing the agar cup- 
plate is to allow the medium to harden and then cut out a disk in the 
agar, by means of a cork borer, 1.5 em. in diameter. One or two drops 
of melted agar are placed in the cup to seal cracks or crevices. After 
the agar cup-plate is prepared, 6 drops of the liquid to be tested are 
placed in the cup and the plate incubated under an unglazed porcelain 
top for 24 to 48 hours. If there is a clear zone about the cup, the 
substance under test has inhibitory properties. Here, as well as in the 
agar-plate test, the agar in the cleay zone may be tested for growth 
by subculture in broth to indicate whether the action is germicidal or 
merely inhibitory. 


TESTS IN PRESENCE OF ORGANIC MATTER 


In general, the tests outlined above will take care of the bulk of 
the preparations coming to this laboratory. However, special tests may 
be required to determine the value of products recommended for certain 
purposes. For instance, recommendations on the label may make advis- 
able the use of various additions of organic matter, such as increased 
amounts of peptone or the addition of gelatin, blood ascitic fluid, saliva, 
urine, or feces, depending upon the information desired. 
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DEODORANTS 


EODORANTS usually fall into two classes, those used on 
the human body, and those used elsewhere. Only the latter 
will be considered here and include products of a chemical 

nature used for deodorizing indoor air spaces, or for the reduction 
or elimination of objectionable odors elsewhere. The first step in 
deodorizing is removal of the cause of the obnoxious odor. If this 
is not feasible, the use of a suitable deodorant is indicated. How- 
ever, it should be emphasized that deodorants are no substitute for 
complete cleanliness and other sanitary practices, but are merely 
a practical and useful aid in sanitation. 

The term, “deodorant,” includes any product which will modify, 
disguise or destroy odor, usually an obnoxious odor. Thus any 
product which overcomes an unpleasant odor either by removal or 
destruction of the original odor or by masking it with another odor 
less unpleasant is a deodorant. In actual practice, deodorants operate 
chiefly as masking or modifying agents. A few products such as 
activated carbons, clays, and the like actually remove the odoriferous 
components of the air, but they comprise only a small minority. 

While carbons and clays may purify the air, the average chemical 
deodorant has no purifying or cleaning action. Label or advertising 
claims for freshening the air may be in order, but statements which 
claim air purifying virtues for most chemical spray or aerosol de- 
odorants are inaccurate and are frowned upon by government law 
enforcement officials. The term “air purification” or anything similar 
is best omitted in claims for the effects of chemical deodorants. 

The past few years have noted a wide increase in the demand 
for so-called air fresheners and deodorants. Improved products in 
the form of aerosols and glycol sprays have probably accounted for 
a large part of this increased popularity. Objectionable odors always 
have been a problem, but the solution in the past has been limited 
by the availability of suitable products and means of application. This 
is particularly true in overcoming or eliminating odors in the home, 
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kitchens, restaurants, and hospitals. New and improved products 
have opened up new markets where older products were not suitable. 
The chief market for air deodorants in the past has been among 
theatres, movie houses, and public meeting places. These have car- 
ried the designation of “theatre sprays” for many years. 


Deodorants may be solids or liquids, but must be readily volatile 
and non-toxic where they are used in the home, hospital, theatre, 
or public building. Probably the first deodorant ever used was 
chloride of lime and this was mostly for heavy dusting of fecal 
matter, dead animals, and other rotting organic material. It is also 
used in time of flood or other catastrophe as a large scale disinfectant 
and deodorant. It was and is used in old fashioned out-houses as a 
deodorant. Its deodorant action is due to the liberation of chlorine. 
At best, it is a poor disinfectant and, if possible, even less effective 
as a deodorant. Compared to the deodorant effect obtained from the 
relative use of regular coal tar, pine oil or quaternary disinfectants, 
chloride of lime is also an expensive product for the purpose. 


For large scale outdoor deodorizing operations, such as treat- 
ment of dead animals, garbage heaps, fecal matter, etc., the dis- 
infectants have come to supplant chloride of lime and also quick lime. 
By wetting down the decomposing matter thoroughly with a dilute 
solution of a standard disinfectant, the putrefactive process which 
causes the odor is stopped or retarded until such time as the cause 
may be removed. For garbage barrels and pails, and other waste 
receptacles, a good cleaning and wetting down with a solution of 
pine oil or other disinfectant give effective deodorization. 


Indoor deodorants, which are in effect air deodorants, are of 
several types. Paradichlorobenzene, which 1s discussed elsewhere in 
a separate chapter, is still the most widely used deodorant for toilet 
rooms either in the form of small two or three ounce urinal cakes 
or as two or three pound blocks enclosed in a metal wall container. 
The heavy pungent para vapor is effective in overcoming the more 
objectionable odors of urinal and toilet. Also used for this same 
purpose, although they have been supplanted to some extent by 
para blocks, are drip machines. These utilize a wick arrangement 
that slowly drips a fluid into toilet bowl or urinal which covers other 
odors. These fluids are composed of petroleum oil perfumed with 
nitrobenzene (mirbane), or with methyl salicylate (wintergreen ) 
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or other cheap perfume. Some drip fluids are low-cost emulsifiable 
disinfectants, also perfumed or not as the occasion may demand. 
The so-called wick type deodorants find use also in public toilets 
as well as in other places where cooking odors, cigar smoke, etc., 
are present. These products are usually a solution of formaldehyde 
in iso-propyl alcohol or water, suitably perfumed. Evaporation of 
the solvent releases both perfume and formaldehyde slowly into the 
room from a wick extending from the top of the container. 


Numerous other types of deodorizing devices employ this same 
principle of slow liberation of a perfume, with or without formal- 
dehyde. Still others employ an electric light bulb or small heating 
unit to speed up vaporization of a liquid or solid paradichlorobenzene. 
Chlorophyll is used in patented wick type deodorizers, the claim 
being that in the presence of formaldehyde, the chlorophyll acts 
as an “atmospheric refreshant,” a claim which is stil] being widely 
debated. 


Room deodorants for the home, sick room, hospital, theatre, 
and the like also may be either an aerosol or a spray product. 
The latter generally are packaged in bottles with small finger- 
sprayer dispensers. Both types have shown great increase in de- 
mand during the past few years for home use in competition with 
Mieeeerel type deodorizers. Their use has been in oWieshenime: 
the air in rooms where stale tobacco smoke, cooking, and like 
odors remain, or in sick FOOUNS eiusty cellars, etc: 


Some of these spray and aerosol products contain ethylene 
glycol and have been offered as a means to reduce dust borne 
bacteria in the air as well as for their deodorizing effect. The 
germicidal claims for such products have met with the disapproval 
of law enforcement officials. Where such products are sold solely 
as deodorants, they usually are based on iso-propyl alcohol, suit- 
able perfume, and in some instances a small amount of formal- 
dehyde. Iso-propyl alcohol is used instead of ethyl alcohol because 
no permits or other government red tape are involved in its use, 
as is the case with the specially denatured ethyl alcohols. 

In all aerosol, spray and wick pe ecm “deodordints, the 
perfume is probably the most important ingredient from the angle 
of performance. Although formaldehyde is reputed to have de- 
odorizing properties when sprayed into the air in dilute form, 
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this claim is questioned by some authorities who maintain that the 
chief value of this chemical in a deodorant is its desensitizing 
effect on the nasal membranes. Accordingly, some room deodorants 
contain only perfume and volatile solvent, the former doing the 
actual odor covering. Hence the perfume material must be sufh- 
ciently strong to overcome other odors, but must not in itself be 
objectionable, such as being too sweet, too heavy and. cloying, too 
long lasting. Fresh, “clean” odors are the most desirable type, 
such as pine needle, mint, cedar, eucalyptus, lavender, lemongrass, 
or combinations of modifications of these. 


The selection or compounding of the perfume for a deodorant 
spray is a matter for the specialist, the professional perfumer. 
No plant chemist, expert as he may be in other matters of com- 
pounding and manufacturing, is qualified in this respect. The 
problems of chemical compatibility, lasting effects, odor covering 
power, and relative cost are matters to be left in the hands of an 
expert. Many products are ruined marketwise by amateur per- 
fuming. In the case of room deodorants where perfume is the 
chief ingredient, even greater care is required in the perfuming 
operation. 


Formaldehyde 


LTHOUGH formaldehyde was for many years an important 
disinfectant and used effectively against certain bacteria, 
notably cholera, diphtheria, and Staphylococcus aureus, its use in 
disinfection has declined. Currently, it finds wider use in various 
deodorants and certain preservative solutions. It is effective against 
typhoid germ in a solution of one part in 20,000 parts of water. 
Tt will kill anthrax spores in 15 minutes when diluted one part to 
10,000 parts of water. For years, either by heating a solution or 
by use of formaldehyde candles, it was used to disinfect clothing, 
bedding, and sick rooms. However, the practice was found ineffec- 
tual and unnecessary, and is no longer used. 

Formaldehyde is a gas which is marketed in water solution 
containing 37 per cent by weight of formaldehyde. It has a strong, 
pungent odor, and is irritating to mucous membranes even in low 
concentrations. When it is present in the air, breathing is uncom- 
fortable. Containers or equipment containing formaldehyde should 


—— 
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be closed at all times or sufficient ventilation supplied to remove 
the fumes which may be present during manufacturing operations. 
It is a hazardous material with which to work and prolonged 
exposure to its vapors may cause permanent injury. These facts 
should be conveyed to all workmen handling the material. 
lormaldehyde tends to desensitize the nostrils and dull the 
sense Of smell, as noted previously. When hands or skin surfaces 
are exposed to the chemical, protective skin creams or dressings 
should be used. A coating of lanolin is also helpful as a_pro- 
tective agent, preventing the darkening of the skin due to the 
tanning action of the material. A special bulletin on handling 
of formaldehyde is available from the National Safety Council. 


Chlorophyll 


UMEROUS products sold as deodorants, mostly for use in 

or on the human body, and which claim to base their de- 
odorizing action on chlorophyll or derivatives of chlorophyll, have 
been placed on the market during the past year or two. This rush 
of chlorophyll products to market and the claims which their 
marketers make for them have been the cause of heated controversy 
i scientific circles. Inasmuch as most of the chlorophyll products 
are for human or animal use, and relatively few of them for gen- 
eral room or other deodorization, only brief mention will be made 
of them here. 


The original use of chlorophyll in connection with a deodorant 
was, as far as can be determined, covered by a patent issued in 
1943 for a wick deodorizer which based its claims on the deodoriz- 
ing effect of formaldehyde in combination with chlorophyll. Since 
then, some of the additional products which ‘have been marketed 
and claiming to contain chlorophyll are tooth paste, body deodorant, 
cigarettes, toilet paper, liquid soap, foot lotions, chewing gum, 
diaper pads, glycol sprays, urinal cakes, and at least several hun- 
dred other types of products. 


The “chlorophyll” as used for deodorant purposes is not the 
chlorophyll as it occurs as the green coloring in plants and trees 
in nature. This chlorophyll is soluble in oil and not in water. 
Derivatives of chlorophyll which are soluble in water and known 
as a group as chlorophyllins, are the products used for deodoriza- 
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tion and for which deodorant claims are made. The most com- 
monly used derivative among these chlorophyllins is the copper 
salt known as sodium copper chlorophyllin. This is the compound 
to which the term, “chlorophyll,” when used in connection with 
a deodorant product refers. A booklet on the properties and uses 
of the water-soluble chlorophyllins has been issued by the U. S. 


Department of Agriculture. 


DEODORANT AND URINAL BLOCKS 


ORIe than forty million pounds of paradichlorobenzene 

are produced annually for use in deodorant blocks, in- 

sectides for moths and silverfish, and to some extent for 
termite control. However, at the start of the century, the compound 
was known only as a by-product, and was for years a drug on the 
market. It was not until 1918, that Dr. R. C. Roark, a well-known 
U.S. Government insecticide authority, suggested that para, together 
with other suitable aromatic materials, be made into cakes and blocks 
suitable for deodorizing. This new solidified deodorant was readily ac- 
cepted, and has replaced the toilet drip machine in many places. 


Paradichlorobenzene is made by chlorinating benzol, As the liquor 
cools, paradichlorobenzene crystals form in a liquor of orthodichloro- 
benzene and monochlorobenzene. These crystals are recovered from 
the liquor, melted and purified. After solidifying, the mass is broken 
up and screened to various sizes. These are bought by sanitary chemi- 
cal manufacturers, who press them into cakes or blocks, or package 
the crystals, as is, for the market. 


An old and relatively inefficient method of making the para blocks 
is by fusion. The crystals are melted either by direct heat or on 
a water bath. Perfume and coloring matter are sometimes added to 
the molten para, which is then poured into molds. A partially trans- 
parent block of large crystal formation is obtained by cooling the 
mold slowly at about 70° F. A rapid cooling, as in a water Datianeat 
about 40° F., produces a translucent block of smaller crvstal form- 
ation, and less possible fractures. Either rate of cooling, however, will 
result in shrinkage, and it is necessary to add molten para periodic- 
ally, to the solidifying mold, to avoid a concave recess in the surface. 
Where this process is still used, the melting operation should take 
place at a temperature not too much above 127° F’., the melting point 
of para, to avoid excessive evaporation losses. 
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The fused block method of manufacture is slow, and incurs high 
labor costs. There is also a high loss of material due to the rapid 
evaporation of the para when liquefied, sometimes running as high 
as 35 per cent on the para, and 60 per cent on the perfume. Further- 
more, airpockets occur frequently, the blocks are brittle and seldom 
uniform. About the only advantage is the small initial cost of the 
molds. This is more than offset by the many disadvantages. 

Because of the many shortcomings of melting and pouring the 
blocks, this antiquated process has been abandoned by most manu- 
facturers, in favor of cold pressing the blocks. There still are a few 
“lone-wolf” operators, however, who sell during the day, and then 
make the blocks on the kitchen stove in the evening. An analysis of 
their losses due to evaporation would very likely indicate that it 
would be more economical to purchase cold-pressed blocks from some 
reliable source. 


The best quality para blocks are produced on hydraulic or auto- 
matic electric presses, designed especially for the purpose. These 
machines turn out blocks up to 2% pounds in size, the maximum size 
offered for sale commercially. The blocks have a high density, and 
evaporate slowly. 


Para blocks may be made also on foot presses. Dies and foot 
presses for stamping cakes to four ounces are relatively inexpensive 
items of equipment, and produce fairly presentable uniform cakes. 
The blocks are even-grained and opaque. Because of the short length 
of time before the finished cake is wrapped, the loss due to evapo- 
ration at room temperature is negligible. Small crystals are preferred 
for use in the foot press, since large crystals will produce finished 
blocks which are less close-grained. 


One disadvantage of the foot press is that the manual pressing 
of the blocks is very tiring to the operator. The pressure applied is 
also relatively low, about a few hundred pounds, so that the blocks 
crumble readily and evaporate more quickly than those produced 
under 50 or 75 tons pressure. 

Paradichlorobenzene blocks are sold most generally in four-ounce 
sizes. This seems standard for a urinal cake. For moth control, cakes 
or blocks are sold which vary in weight from four ounces to a pound. 


For deodorant use, the blocks are frequently mounted in wall 
containers made of perforated metal. The three most popular sizes 
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are of 1, 1% and 2% pound capacity. The blocks for these containers 
will last approximately one month, two months, and three months 
respectively, depending on the density of the block, temperature of 
the room, degree of ventilation, size and number of perforations in 
the container and possibly a few other factors. Occasionally blocks 
are referred to as “‘disinfecting blocks.”’ This is a misnomer as there 
is no evidence that paradichlorobenzene has any germicidal proper- 
ties. 

The shapes generally used are one pound cylindrical, and 1% and 
2% pound oblong and semi-round. Some manufacturers put out 
special shapes to fit their own particular style containers, feeling the 
customer must come back to them for his refills. This may appear 
fine for the manufacturer, but limits the customer in his source of 
supply. This is a short-sighted practice, and it would be advantageous 
for the trade in general if blocks and containers were standardized 
to a few sizes and shapes. 

Naphthalene blocks are suitable for moth control but not for 
deodorizing purposes as their rate of evaporation is too slow, and 
the naphthalene odor is hard to mask. If part naphthalene is present 
in a block, the surface will become pitted in a few days, as the para 
evaporates faster. Liquefication may also occur. If inert powder or 
other filler is used, this will begin to deposit on the surface after the 
block has started to evaporate. In contrast, pure para blocks, which 
are made correctly will evaporate slowly and evenly on exposure to 
the air, until completely evaporated, leaving no residue of any sort. 

When perfuming cakes or blocks, a perfume should be selected 
_ which is compatible and blends well with para, and has the same 
rate of evaporation. It is desirable that the perfume scent should be 
recognizable up to the time the block is entirely vaporized. It is 
advisable first to mix the perfume oil in alcohol to enable it to im- 
pregnate the crystals more readily. The most popular odors are pine, 
cedar, rose, oriental and lilac. Several essential oil houses supply 
para perfumes combined with coloring matter, ready for mixing with 
the crystals. 

In general, from 8 to 16 ounces of perfume material per 100 
pounds of para is used depending on the particular oil. If too little or 
a poor perfume is incorporated, the block will lack the important 
odor appeal. If too much perfume is used, the block will be over- 
saturated and exude the surplus, making it greasy. 
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For the trade demanding a low priced cake, the cheaper perfumes 
may be all the traffic will bear, but for washrooms, the better restau- 
rants, theatres, etc., more expensive odors are advisable. A pleasantly 
perfumed block speaks well for the manufacturer and his perfume 
supplier, and helps to popularize this form of deodorizing. Cheaply 
perfumed blocks have the opposite effect. 

When para blocks first became popular, the practice of coloring 
them vivid red, purple, etc., was the vogue. Manufacturers soon 
received complaints that the blocks caused staining of walls, etc. This 
was quite natural since the coloring matter did not evaporate. Hf, for 
instance, the highly colored 24 ounce block in a wall container was 
super saturated with perfume, the para would evaporate more quick- 
ly, leaving an appreciable amount of perfume oil with no place to go 
except down the wall, carrying the coloring matter with it. 

It is customary now to make the cakes and blocks without the 
addition of color. our ounce urinal cakes may be colored to match 
the odor, as flushing the urinal washes away the coloring matter. For 
moth purposes, blocks should always be plain white. A colored block 
coming in contact with woolen, flannel or other fabrics will always 
leave a stain. 

To avoid loss in weight before using para blocks should be packed 
in cellophane or a similar air-tight wrapping. 


MAN VERSUS INSECTS 


UKING two world wars, billions of dollars and countless 
lives have been sacrificed in struggles for world domination 
Or national existence. However, the deciding struggle is 
still in the offing, according to the belief long held by scientists that 
the eventual struggle for world domination and existence will be 


between mankind and insects. 


On the part of mankind, the battle is purely a defensive one. 
Complete victory is impossible, but not only comfort and health, even 
existence depends on the maintenance of a successful defense. ANG 
biting, stinging or otherwise irritating pests, insects are only a minor 
annoyance in a far from perfect world, but as carriers of disease 
and as destroyers of food supplies their role is major, their influence 
on history tremendous. “Rats, Lice and History,” by Hans Linsser 
(1934) is a highly readable account of one phase of insect activity, 
the transmission of typhus fever. 


In 430 I3.C. a plague, which is believed to have been typhus, 
killed 55,000 people. The Black Death Bubonic plague (transmitted 
by rat fleas) of 1348-9 took as its toll one-quarter of the population 
of Europe. Other outbreaks of this particular pestilence were nearly 


ace bad., 


In 1527, typhus accompanied the sack of Rome by the troops of 
Charles V, and it was typhus, as much as cold or Russian bullets 
that forced Napoleon to retreat from Moscow. As recently as 1914, 
typhus broke out in Serbia and in six months killed 150,000 Serbs 
and 30,000 Austrian prisoners. Spreading to Russia, it infected 


25,000,000 people, killing 3,000,000 of them. 


It will be recalled that yellow fever accounted for more casualties 
in the Spanish-American War than bullets. One-third of the officers 
of General Wood's staff succumbed. Major Walter Reed was sent 
to Cuba to investigate the situation and remedy it 1f possible. His 
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brillant research work clearly demonstrated that a mosquito (Aedes 
Aegypti L.) was the carrier of the disease. 


In the latter part of the nineteenth century, the cattle raiserauem 
the United States were sustaining heavy losses to their live stock 
from a mysterious malady called “Texas Fever.” Theobald Smits, 
of the Bureau of Animal Industry at Washington (composed of but 
four men at the time) in 1893 discovered that a tick carmiedmile 
disease. “Isall the ticks and the sickness will disappear,” said Smith. 
Cattle-raisers followed his advice and Texas Fever was conquered. 


David Bruce, an Englishman, discovered that the microbe of 
sleeping sickness was carried by the tse tse fly. The malaria microbe 
was found by Laveran. In 1899, Sir Ronald Ross showed that bird 


malaria was transmitted by culex fatigans. 


It has often been predicted that insects will inherit the earth. 
The Journal of Agriculture of New Zealand declared in 1926, “It is 
not too much to say that the margin between sufficiency and starva- 
tion for the needs of the increasing population of the world during 
the next fifty years will, in a large measure depend upon the success 
or failure of the trained entomologist.” 


According to paleontologists, insects were on the earth forty mil- 
lion years ago (possibly much earlier—Strutt claims one hundred 
forty-six million years). Man is comparatively a newcomer and 
did not make his appearance until more recent times, a half million 
years or so ago. 


Insects are extraordinary in their adaptability and persistence. 
They inhabited the earth aeons before man and probably will be here 
long after genus Homo has disappeared from the face of the globe. 
Not only are they man’s rivals, but perhaps will be his successors 
as well, according to Maeterlinck and others familiar with the sub- 
ject ; 

In the late Paleozoic or Carboniferous age, there werewones 
forests of plants that slowly turned into coal. In the upper carboni- 
ferous rocks, according to Tillyard, were discovered the remains of 
a wild riot of teeming insect life. Some were of giant dimensions, 
with a wing-spread of more than two feet. But as happened to other 
types of archaic giants such as dinosaurs, the stupendous insects 
eventually died out. On the other hand, some insects such as cock- 
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roaches, mosquitoes, ants, etc., have changed little or not at all for 
millions of years. There is a geological formation, the Oligocene, 
and rocks of that period are found on the Isle of Wight. Impressions 
of mosquitoes, the genera of which are similar to those we are all 
familiar with, are found therein. 


Over eleven thousand species of fossil insects have been dis- 
covered. Dr. W. M. Wheeler, in his study of ants found in the 
fossil resin of pines, shows that they have not undergone any im- 
portant anatomical modifications in millions of years. 


“Insects have been growing smaller and smaller and more highly 
specialized,” claims S. S. Chetverikov in a paper entitled “The Funda- 
mental Factor of Insect Evolution.” The structure of insects differs 
from man in that the skeleton is external rather than internal. This 
is mechanically a more efficient arrangement, and other things being 
equal makes the insect limb one-third stronger proportionately. 
There is a further advantage over man’s structure in the external 
skeletal arrangement, as our muscles, veins and skin are outside the 
skeleton and are exposed to injury. Even a slight cut may become 
infected by bacteria. The peculiar substance from which the skeleton 
of insects is composed looks like horn and is called chitin. It covers 
and protects the entire body. The chitin is extremely resilient and 
is lighter and stronger than bone. Insects have another advantage in 
that they utilize much of their waste matter in the formation of their 
skeletons, whereas in vertebrate animals, the waste is Saeed: 


Another reason for their ability to survive is their minute size 
which enables them to hide from their enemies. Many species have 
also developed a power of concealment dependent upon protective 
coloration, their resemblance to surrounding foliage concealing 
them from their natural enemies. For example, there are leafhoppers 
that in color and shape resemble the thorns of the plants they fre- 
quent. There are butterflies, which fold their wings in such a manner 
and are so colored that they resemble the bark of the tree on which 
they alight. There are spiders that have the same colors as the 
flowers they rest upon. Some species of defenseless flies resemble 
wasps and stinging bees and thereby enjoy freedom from attack by 
natural enemies. There are hosts of other ingenious protective devices 
utilized by various kinds of insects. 

A highly important natural superiority over man is that most 
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insects breed rapidly. The female of some species lays hundreds and 
even thousands of eggs, and many generations occur within a few 
weeks. If all survived, the earth would soon be too small to hold 
them. 


Dr. Otto Lugger took the trouble to count the mosquito eggs and 
larvae in a rain barrel and found over eighteen thousand. Consider- 
ing their probable rate of propagation, provided they found suitable 
breeding places and were able to survive, they could account for 
billions of mosquitoes with their source of origin in just one rain 
barrel. In the struggle for existence, however, many are eaten by 
other insects and those unable to find food die of starvation. When 
they invade our homes, there are modern insecticides to make their 
lives brief. 


The number of different species of insects has not been ascer- 
tained with any degree of accuracy. L. O. Howard judges there are 


4,000,000 species. Other estimates run as high as 10,000,000. 


Insects live on food crops or other plant life, human blood, ani- 
mal blood or other insects according to preference and feeding habits. 
On the other hand, there are a tremendous number of beneficial 
species which are parasitic on other insects. There are also many 
predacious species which act as scavengers and feed on dead animals. 
Insects’ habitats and habits are wide and varied. Termites live in 
and destroy wood. Moths thrive in woolen garments, rugs, furniture, 
furs, etc. Cockroaches eat whatever food is left around in the kitchen. 
There is a species of beetle which thrives on substances found in 
drug stores, such as face powders, mustard plaster and a variety of 
other materials, including even adulterated insect powders. A certain 
fly breeds in petroleum wells in California—vet it is a distillate of 
petroleum that 1s frequently used as a vehicle in modern insecticides. 


The ability of insects to adapt themselves to different environ- 
ments and foods is amazing and is not equalled in any other form 
o: life. They consume and digest a comparatively enormous amount 
of food, sometimes eating more than their own weight each day. A 
swarm of locusts can demolish a wheat field faster than any machine- 
ry of man can reap it. Some insects have the ability to bore through 
lead and_tin. Instances have been reported of insects causing consider- 
able damage to lead covered telephone cables. Many have a highly de- 
veloped sense of direction, although others have difficulty in finding 
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their homes. To overcome this short-coming, the Pine Processionary 
Caterpillar of I*rance spins a life line when leaving its nest, so it will 
not get lost. 

Insects breathe through minute air tubes which traverse the entire 
body. There are usually two main ducts (trachiae), one on each side, 
opened by a spiracle at most body segments. Each spiracle usually has 
a valve at or near its outlet, controlled by the muscles. The two main 
trunks have branches which penetrate all parts of the insect, allowing 
the air to purify the entire body. This is of particular advantage, in 
one respect, over the higher mammals which have to depend on the 
action of lungs for the purification of the blood. On the other hand, 
this peculiar anatomical structure of insects is one of their vulnerable 
features in man’s fight against the pests, for it enables the modern 
contact insecticides to enter the inside of the body to paralyze and 
destroy the nerve tissues, resulting in death. It is by this means that 
man has been partially successful in his fight against the bothersome 
IDeSES: 

Insects occurred originally in regions to which they were best 
adapted, but through the advance of civilization have Spicadtomprac= 
tically every corner of the globe. They are carried by humans in 
foodstuffs and other materials on ships, trains, autos, and airplanes. 

Insect control on the farm, though beyond the scope of the present 
discussion, is an arresting and extensive SOCK Lit TaiSite We Ohi 
passing interest to mention the enormous damage insects cause to 
crops in the United States. 

In average years the chinch bug takes a fifty million dollar toll, 
and there is no telling what year this toss may reach a hundred 
or two hundred million dollars. It can be understood how difficult 
the battle is in regard to this pest for the chinch bug has a sharp 
beak which it injects into the grain stems and sucks the sap. Stomach 
poisons sprayed on the plants are therefore ineffective. 

The Hessian fly destroys wheat and causes about the same dollar 
damage as the chinch bug. The boll weevil is the undefeated enemy 
of the cotton growers and has accounted for losses as high as three 
hundred million dollars annually. Virtually every crop has scores 
of insect enemies to contend with, so it can be realized what important 
competition they are to man in regard to food supples. 

As far back as 1920, the total loss due to insects was estimated at 
more than $2,200,000,000. Probably, by this time, the loss could well 
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be around three billion dollars. Compared with the amount of insectt- 
cides used, it is evident that the one per cent or less that the public 
spends for control is inadequate, when it is considered that insecti- 
cides and other preventive measures are the cheapest form of in- 
surance against this enormous damage. 

Modern civilization provides ideal conditions for our highly 
adaptable insect enemies to flourish and multiply which we must 
counterbalance by unremitting efforts at control and eradication. 
It is unending warfare with no decisive victory possible but only the 
hope that the situation can be kept in hand by concerted effort. 

Even though the scope of the book restricts discussion to the 
control of the so-called household insects and ignores agricultural 
problems, the subject is of sufficient importance since it covers not 
only the protection of man from insects which annoy, irritate and 
damage his belongings, but also from those which if left unchecked 
could destroy crops and/or nations. 

In backward areas today, such as in parts of China and India, 
insects still take a terrific toll in lives and in destruction of crops. 

Disease control is largely a question of improved medication and 
medical knowledge along with the allied offensive team of improved 
sanitation and improved materials and techniques of insect control. 


PYRETHRUM INSECTICIDES 


YRETHRUMI is regarded as a_ section of the genus Chrys- 

anthemum of the family Compositac. This is a large genus 

with one hundred or more species, only a few of which are 
toxic to insects. The U. S. Department of Agriculture recognizes 
only three of these species as suitable for the manufacture of insecti- 
cides, but only one Chrysanthemum Cimerariaefolium is of com- 
mercial importance. 

Iarmers took advantage of the discovery of the insecticidal 
properties of pyrethrum and _ started cultivating it. Its popularity 
spread rapidly over Europe, and about 1860 it was introduced into the 
United States. It was used mostly as a powder until 1919 when 
a few commercial liquid sprays appeared on the market ; these were 
soon followed by a flock of new brands. 

Before the discovery of pyrethrum, houschold insecticides were 
of doubtful effectiveness, unsafe and unpleasant to use. The populari- 
ty of pyrethrum insecticides is due to the effectiveness of He VERSIE 
ingredient, and the added factor of safety to humans and domestic 
animals. Pyrethrum has the additional advantage over some other 
insecticidal materials of giving a quick knockdown,—impressive to 
the user. Where the desire is to spray, and then sweep up and destroy 
the downed insects, a straight pyrethrum spray offers very definite 
points of superiority. It is, therefore, one of the important insecti- 
cides in the home, in the industrial field, and particularly in food 
processing or food handling establishments, such as restaurants, 
warchouses, and grain storage bins. When used as a basic ingredient 
in an insect spray, it is commercial practice to include a suitable non- 
toxic synergist or activator to increase killing power and reduce costs. 

Since sprays containing pyrethrins and piperonyl butoxide as 
the activator are free from all normal hazards of toxicity to 
warm blooded animals and man, such a combination spray 1s particu- 
larly applicable for controlling insects infesting grain, flour, choco- 
late, cereal products, cured meat, cheese, and other stored food 
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Spraying cracks and crevices is essential 
and should be emphasized on all label di- 
rections. Spraying 5% DDT for fleas 
and dog ticks in kennel. Photo courtesy 
U.S. Department of Agriculture. 
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products. There are numerous new, synthetic, organic insecticides 
available which are effective against insects attacking grain and 
stored foods, but not one has found unqualified acceptance because 
of the potential danger of contaminating food products and feed 
with toxic materials. Both water emulsion sprays and oil sprays of 
pyrethrins plus piperonyl butoxide are effective against these insect 
pests, not only as contact sprays but also as residual or surface 
type sprays. 

Pyrethrum sprays, though efficient and satisfactory, could kill 
only on contact, whereas DDT had the advantage of providing resi- 
dual action, the effect of which would continue for several months. 
As a result, pyrethrum declined in favor of DDT and some of the 
newer synthetics. It is, at present, regaining some of its lost laurels 
since flies and mosquitos have developed a resistance to DDT and 
some of its related products. Furthermore, pyrethrum is still the 
only effective insecticide which does not present a toxicity problem 
to humans. A partial substitute for pyrethrum is a_ synthetic, 
pyrethrin like product, “allethrin” developed in 1949, and offering a 
supplement to the pyrethrum supply. 


U.S. IMPORT OF PYRETHRUM FLOWERS 
(in thousands of pounds) 


1988 1939 1940 1941 1942 1943 

amet. ............ 2,900 5,500 10,400 10,000 8,800 6,000 
Belg. Congo ........ 
J2035) an 10,900 7,500 2,000 
ieaztll2..-..--.-.-...... 500 io 78 
Pe = 
NouUsoslaviae ....... 
OUWeme kn... 280 480 95 1,000 700 800 
lo) 14,600 13,600 12,600 11,000 9,500 6,800 

1944 1945 1946 1947 1948 1949 = 1950 
Bie Af ....... 7,700 12,600 18,500 4,000 2,000 6,800 3,396 
Belg. Congo .... 3,500 5,000 3,500 1,500 2.700 3,439 
Niapan............... 391 
Biavil _............ 2,300 1,900 300 
GWU .......-...... 20 50 14 eye 10 
Yugoslavia _..... 80 500 109 
Otiers ............ 2.5900 —— 80 250 6 3 921 


Tomap................ 10,600 18,400 20,500 8,100 3,600 10,020 8,266 
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Prior to the first World War the bulk of the pyrethrum used in 
the United States came from Dalmatia. Under war influences Dal- 
matian flowers were superseded by Japanese and until the middle | 
thirties Japan continued to be the principal suppher of pyrethrum to 
the American market. Then in 1935 flowers started to arrive from 
new plantations in Kenya Colony, in British ast Africa, and by 1940 
Kenya was fortunately in position to take over the trade which Japan 
had abandoned because of her war with China. Kenya has since been 
an important supplier of pyrethrum to the American market, and 
small quantities have also come in from South America. Kenya 
flowers have been found to run higher in killing strength than 
the Japanese flowers, and offer the additional advantage of being 
more uniform as they are harvested on a year-round basis. Other 
sources of pyrethrum are Algeria, Australia, Brazil, Bulgaria, China, 
France, Italy, Iran, Russia, Spain, Switzerland, and California. 
Combined production from these later sources however is negligible. 


The strength and volume of the toxic principles contained in 
pyrethrum flowers depend on various factors such as source, quality 
of soil, weather conditions, methods of cultivation and harvesting, 
storage, packing and marketing. The immature seeds or achenes 
contain the major portion of active ingredients. The most satisfactory 
way of purchasing is not according to origin, or whether the flowers 
are open or closed, but more reliably on chemical and biological tests 
of the percentage of active ingredients. 


Staudinger and Ruzicka (Helv. Chim. Acta. 7, 1926) reported the 
results of their investigations in 1924 and established the fact that 
the pyrethrins are esters of the same ketonic alcohol,—pyrethrolon 
combined with two different acids. Pyethrin 1 was found to be the 
pyrethrolon ester of chrysanthemum monocarboxylic acid and Pyre- 
thrin II the pyrethrolon ester of chrysanthemum dicarboxylic acid. 


Gnadinger & Corl (J. Amer. Chem. Soc. 51, 3034-30640 G22)» 
developed a method for determining the total active ingredients 
(Pyrethrin I plus IT) based on their action in reducing alkaline 
copper solution. Staudinger and Harder were responsible for the acid 
method. which was later modified by Tattersfield, Hobson and 
Birmingham. Both of these later methods permit determination of 
Pyrethrin I and Pyrethrin II content separately. The above methods 
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have been improved upon from time to time by Seil and others. 
Samples tested by the different methods may show marked variation. 
Discrepancies are due probably to the difficulties of analyzing for 
active principles in complex organic botanicals. The Association of 
Official Agricultural Chemists considers as official—the Mercury 
Reducion Method for Pyethrin I, combined with the Seil Method for 
Pyrethrin IT. 

Flowers deteriorate in storage. In commercial barrels, drums and 
bags, there may be a loss in the strength of the flowers of 10-15 per 
cent and more in 12 months—with greater losses in small retail 
packages. According to Tattersfield, there is a rapid loss in insecti- 
cidal potency of pyrethrum, due to oxidation, which is strongly acti- 
vated by light, and a slow decline in strength in storage possibly on 
account of moisture. Heat is also destructive. 


Pyrethrum is supplied to the insecticide manufacturer With (4 
guaranteed pyrethrin content, which serves as an accurate index to 
the effectiveness of the finished product. Flowers containing 1.3 per 
cent or more pyrethrins are considered to be of good quality. In any 
particular batch, the open flowers will have a higher pyrethrin con- 
tent than the closed ones. 

Though pyrethrum is generally considered harmless to man, 
workers in milling plants are occasionally subject to a pyrethrum 
rash which disappears if they are kept away from contact with it for 
a few days. It has been reported that dermatitis and allergic mani- 
festations in the respiratory tract may occur as a result of exposure 
to pyrethrum. A condition similar to hay fever or asthma may result 
in a person having a sensitivity to the material. 


A liquid vehicle for pyrethrum is advantageous in many ways, as 
it helps the pyrethrum to enter the spiracles and other body openings 
and to penetrate the thinner chitin of the insects more readily, thus 
aiding the toxic ingredients to act on the nerve centers. 


The first step in producing a liquid pyrethruni extract is to grind 
the flowers so that the major portion of active ingredients can be 
extracted. Percolation does not present any particular problem. 
Several types of apparatus are available for the purpose. The powder 
should be mascerated for two or three hours in kerosene, after which 
percolation should proceed at about 30 drops a minute. With usual 
percolation methods an extraction efficiency of 90 per cent is con- 
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Automatic high-pressure sprayer for in- 
secticides and deodorants in imdustrial 
use, equipped with tume clock and shut- 
off. One gallon Challenger Sprayer. 
Photo courtesy James Varley & Sons, 
St. Louis. 
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sidered good. Time and circulation are essential, as efficiencies as 
low as 65 per cent are common if the procedure is rushed and proper 
care not taken. 

Too fine a powder slows down percolation. A 45 mesh powder 
may yield 80 per cent of the pyrethrins, while a 200 mesh may give 90 
per cent. Although mesh is no criterion of extraction efficiency, good 
dusting powder today will average 80 to 90 per cent through a 200 
mesh sieve. 

The spent powder has little or no value. It can be burned, emitting 
a smoke which is insect-repelling in nature, but of doubtful efficacy. 

Importers who specialize in pyrethrum and similar products per- 
colate the powdered flowers in a hydocarbon distillate as a rule and 
furnish a liquid concentrate to insecticide spray manufacturers. It 
1s usually sold in various concentrations, commonly 20 and 30, which 
means that one gallon, when mixed in 19 parts of vehicle (in the case 
of a 20) will give a finished product that will conform approximately 
to the requirements of the minimum standard of the Chemical 
Specialties Manufacturers Association according to the adopted bio- 
logical test, the Peet-Grady method, and also to the United States 
Bureau of Standards B grade specifications for liquid household 
isecticide, 

To prevent loss of toxicity by oxidation, the extract should be kept 
in closed containers. High temperatures and moisture should be 
avoided. If packed in bottles, amber glass should be used which 
prevents the harmful action of light rays. There may be a 50 per cent 
loss in killing power in 13 months if a liquid spray is packed in flint 
glass and stored in direct sunlight, 90 per cent in blue glass and no 
loss in amber glass or suitable metal containers. 

Pyrethrum sprays are affected by copper and zinc when in con- 
tact therewith for a period of time and these metals cause the appear- 
ance of a greenish color. Other materials used occasionally in the 
manufacture of tin cans may cause a decrease in killing power. Tin 
containers, the interiors of which are free from an excess Ol Coniec- 
tioners’ glaze, flux, copper, lead, or lead solder, may be used safely 
for packing pyrethrum sprays. Unless the manufacturer selects 
the proper metal container carefully, he has no assurance of the sta- 
bility of the product after packing. 

Shafer (Mich. Agr. Exper. Sta. Tech. Bull. 11 (1911) states 
that there is a difference in the extent to which oils of varying 
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viscosity penetrate the spiracles of insects, and attributes the differ- 
ence in penetration to capillarity. A series of tests using varying 
vehicles and toxic materials, indicates the effects by using oils of 
different viscosities in connection with pyrethrum. 


Knock- 
down © Kill 
1 lb. Pyrethrum in 10 min. 24 hrs. 
mer cent per cent 
1 eal. Kerosene 2.2. 5 eee ee 99.9 69.6 
10 per cent light lubricating oil in kerosene.. ..... 94,2 55.1 
20 per cent light lubricating oil in kerosene........ oe) 55.9 
40 per cent light lubricating oi] in kerosene........ 98.1 56.9 
75 per cent light lubricating oil in kerosene........ 87.0 AT 
lieht lubricating orl) cece meena (24 41.4 
heavy stock spray 222.2222...) 67.0 37.3 


An analysis of the results indicates that the killing power of 
insecticide varies inversely with the viscosity of the oils used as 
vehicles. To obtain maximum effect, oil of the proper low viscosity 
should be used in household sprays. 

Without paper on the floor of the chamber, higher kills with the 
same kinds of pyrethrum are obtained in the Peet-Grady test when 
more viscous oils are used, as the dropped flies wallow in the heavy 
oily film on the chamber floor. Drop size is important also as the 
spray particles must be large enough to actually wet the insects. 


Vor household or general use, the kerosene-type oil was the 
common insecticide vehicle for many years, on account of its low 
cost. Usually a perfume was added to mask the kerosene odor. 
Highly pungent kerosene, which is difficult to mask with any perfume, 
is of course less preferable to the special grades which have been de- 
veloped by the refiners over recent years and which are now used 
more generally. A purified hydrocarbon distillate having a flash point 
of about 175° and free from kerosene odor makes a practically 
odorless finished product except for the inherent herbaceous odor of 
the pyrethrum. An oil of this type may be perfumed readily. 

If a-highly volatile mineral solvent is used, it will reduce the risk 
of staining and evaporate readily, but will increase the fire hazard 
and also limit the insecticidal value of the product. 
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Certain perfumes should not be used in pyrethrum insecticides 
since they tend to reduce the killing power of active unstable oxidiz- 
able ingredients. Lime, lemon, or bergamot, which often have an ap- 
preciable water content, also essential oils of the terpene variety such 
as terpineol, lilac, etc., as well as old oxidized oils or those of the 
unsaturated long chain aliphatic aldehyde type are not recommended. 


Since odor and flavor generally account for the identical 
psychological sensation, it is reasonable to match the perfume in a 
spray according to the particular purpose for which it is to be used 
without leaving any noticeable foreign scent thereon. Coffee, peanuts, 
chocolate and a host of other foodstuffs may be kept insect-free in the 
factory or warehouse by use of a spray incorporating a matched per- 
fume ingredient. For instance, a spray for bakeries might be well- 
perfumed with a small amount of vanilla. 

The manufacture of pyrethrum liquid insecticide is a simple mix- 
ing procedure for the average so-called manufacturer. He usually 
does not percolate his own flowers as it is nearly as cheap and usually 
more satisfactory to buy a concentrate from a reliable producer with 
mstructions as to how much vehicle to add to get a desired kill. 


Two distinet types of insecticide base oil are used commonly, an 
“ordorless” base oil, and the so-called regular or “non-odorless” type. 
No specifications on base oils have been adopted by the Chemical 
Specialties Manufacturers Association, nor does the household insecti- 
cide specification of the U. S. Bureau of Standards include any in- 
structions covering the oil to be used. Many insecticide and oil manu- 
facturers feel, incidentally, that the general adoption of a standard 
specification on base ot] would be a mistake, since nothing would be 
gained by putting pressure on a manufacturer to change his product 
to conform to any standard set of specifications, if he is using an oil 
he considers satisfactory to his product and trade. 


As a precautionary measure, a petroleum distillate spray should 
not be used near an open flame or close to electric sparks—such as 
from the brushes of a motor. If there is danger of fire, a non- 
combustible vehicle should be employed. Carbon tetrachloride is 
used sometimes, though it reduces the toxic value of the spray and 
is reported as tending to affect stability unfavorably. If it is used, 
care must be taken not to inhale the fumes. 


A. carbon tetrachloride vehicle is comparatively stainless to most 
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fabrics and is preferred occasionally to spray hotel linens, clothing, 
etc. A water-white petroleum base spray when finely atomized and 
not applied directly on one spot too long will not ordinarily stain. 


Allethrin 


LTHOUGH it should not be considered as synthetic pyrethrum, 

allyl cinerin, “allethrin,’ may be thought of as an insecticide 
similar in chemical structure and effect to one of the four active” 
ingredients of the natural product. 


Allyl cinerin is a clear liquid with a specific gravity of 1.005 at 
20° C.; it is completely miscible with petroleum distillates employed 
ordinarily in the formulation of insecticidal sprays. Less than 0.1 
per cent of this product is insoluble in “Freon’’ used in aerosols, and 
it does not develop viscous polymers on storage. (R. W. McNamee, 
Chemical Specialties Manufacturers Association, June, 1950). 


The product has been found effective in the control of flies and 
mosquitoes, but has little effect on roaches (Soap and Sanitary 
Chenucals No. 10, 127-129, 1950). Its toxicity to warm blooded 
animals is still under investigation, but it has been approved for 
use in aerosols. Allethrin may be substituted for pyrethrum in those 
applications where it has proved as effective as the natural product, 
and already threatens to present serious competition to pyrethrum. 


Manufacture of allethrin is a complicated process, involving 
twelve chemical steps and a mass transfer of a million pounds of 
chemical solids and liquids for each 5,000 pound lot of allethrin. 
In early 1953, allethrin sold at about $35 per pound as compared with 
the pyrethrin price of $50 to $52 per pound (based on 100 per cent 
extract). An increase in production of allethrin since late 1950 has 
brought a reduction in cost to users of close to $20 per pound. 


ROTENONE INSECTICIDES 


N important variety of insecticide materials is secured from 

the so-called rotenone-bearing roots, of which there are a 

very large variety botanically, but of which only a relatively 
few are of commercial importance. It is characteristic of these roots 
that they contain rotenone associated in the root with varying pro- 
portions of other closely related chemical bodies which are also toxic 
to insects. 


The roots which have been unportant commercially are derris, 
obtained chiefly from the Federated Malay States, Java, Sumatra, 
and the Philippine Islands ; cubé, obtained almost entirely from Peru, 
and mainly from eastern Peru; and timbo, obtained from the lower 
Amazon Valley, mainly from the Brazilian States of Para and Ama- 
zonas. 


During the period from 1935 to the end of 1941, the bulk of 
American supplies consisted of derris obtained from the harehast: 
Roughly two-thirds of the imports came from the Far East and one- 
third from South America. In recent years, however, the situation 
has reversed, and South America is now the major supplier of 
derris. The principal South American source js ieeuliniam clibe pe- 
cause in Peru, the root is cultivated, whereas the supplies of Brazilian 
timbo depend mainly on the collection of the wild root. 


Botanically, it is probable that all three of these roots and most, 
if not all, of the others related to them but less important commer- 
cially, belong to the same general family modified in botanical char- 
acteristics and in chemical composition by differences in environ- 
ment. Although we speak of cubé and timbo as different materials, 
they are all more or less interchangeable in use and serve the same 
practical purposes. Actually, the difference between different lots 
of root belonging in the same general species may be substantial and 
show wide variations in rotenone content, total extractive content 
and toxicity to insects. For example, the difference between lots or 
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varieties of derris may be greater than any general difference exist- 
ing between derris and cube. | 

The rotenone-bearing roots are rated most frequently by the per- 
centage of pure rotenone which they contain, although they may 
also be rated according to their total extractive content. Variations 
in rotenone content run from less than one per cent in the case of 
some varieties, to over ten per cent in others. Differences in the total 
extractive content are also great. Although cultivation of very high- 
test derris root in the Far East was progressing rapidly before World 
War II and although some Peruvian cubé contains as much as ten 
per cent rotenone, the bulk of the commercial root supply in the 
past has contained between four and six percent rotenone, and be- 
tween 14 and 18 per cent total extractives including rotenone. 

Most of this material is used in the agricultural field in the manu- 
facture of rotenone dusts and sprays. The importance of rotenone 
and rotenone materials in the household insecticide field has been 
relatively limited. Rotenone powder extracts have been used success- 
fully in the manufacture of flea powders, and to a lesser degree in 
roach powders. Rotenone has been used also in dog soaps to impart 
insecticidal action against fleas. However, rotenone tends to break 
down under the influence of alkali in soaps, and it is doubtful that 
the inclusion of this material in soap exerts any insecticidal action 
when used in the bath (M. A. Lesser “Modern Chemical Specialties” 
MacNair-Dorland Co., New York, 1950). According to Mail 
(Chemical Industries 61: 400, 1947), some of the newer antioxidants 
and synergists may be effective in overcoming this difficulty. 

In the household field, rotenone has been used effectively in the 
control of clothes moths. Its use in liquid household insecticides 
has been limited by several factors. The most important of these is 
the fact that the rotenone materials, although extremely toxic to 
insects, are not rapid in their action and contribute little to the 
rapidity of knockdown which is considered highly desirable 1n most 
types of liquid household insecticides. Consequently, where rotenone 
materials have been used in household fly sprays, it has been neces- 
sary to associate them with other materials such as pyrethrum, or 
one of the thiocyanetes, in order to provide a rapid knockdown. 
Combinations of rotenone and pyrethrum are covered by patent which 
has been somewhat of an obstacle to their commercial development 
on a broad scale. 
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Another difficulty is that rotenone itself, and to a lesser extent 
the other toxic materials associated with it, are difficult to dissolve and 
keep in solution in the hydrocarbon oils which are the universal base 
for liquid household insecticides, even with the use of secondary sol- 
vents. Furthermore most of the available secondary solvents possess 
odor and other characteristics which limit their usefulness. 

Insofar as the rotenone materials have been used commercially in 
liquid insecticides they have been employed generally in one of three 
ways. Rotenone itself has been incorporated into sprays by solution 
in ethylene dichloride or any other chlorinated solvent, and thts 
solution has been combined with other ingredients in the customary 
base oil. Hydrogenated rotenone, which has certain advantages over 
rotenone, has been manufactured and incorporated by the use of 
secondary solvents. A third method has been to prepare a mineral 
oil solution, not of rotenone but of some of the other chemical sub- 
stances associated with rotenone, many of which are much more 
soluble in hydrocarbon oils than rotenone itself. This solution in turn 
has been used in the manufacture of liquid insecticides in com- 
bination, frequently, with other materials to add the necessary knock- 
down. 

Theoretically, the combination of pyrethrum and rotenone or 
rotenone materials should make practically an ideal liquid insecticide, 
because of the ability of the two toxic materials to supplement each 
other and produce an insecticide of high killing power and with 
effectiveness against a wide variety of insects. For the reasons men- 
tioned in the foregoing, developments along this line have been slower 
and less extensive than was anticipated some years ago. In general, 
it may be said that the use of rotenone materials in bedbug liquids 
and in repellent cattle sprays has been quite extensive, while similar 
use in household fly sprays has been limited, with the exception of a 
few well-known brands of product. 

The toxicity of rotenone and its derivatives to most varieties of 
insects leaves little to be desired, except that the killing action is slow 
rather than instantaneous. Toxicity to human beings and warm- 
blooded animals is slight under normal conditions of use and has not 
been sufficient in itself to serve as a barrier to the extensive use of 
the materials. As a matter of fact, the rotenone roots and the active 
principles derived from them may be taken internally at considerable 
dosage without serious tl effects, Their toxicity when introduced 
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into the blood stream, however, is considerable. Rotenone products 
tend to be irritating to the eyes and to the nose and throat, and cause 
skin irritation and some forms of dermatitis under some conditions. 


Several methods of determining the rotenone content of plant 
materials have been developed. H.A. Jones (Ind. Eng. Chem., Anal. 
Ed. 5. 23, 1933) describes his method as follows: 


20” mesh material is completely extracted in a Soxhlet apparatus 
with carbon tetrachloride. The extract is concentrated to small 
volume and set aside for from 18 to 24 hours. The rotenone sep- 
arates as needle-like crystals of rotenone-carbon tetrachloride solvate 
containing 71.9 per cent rotenone. This solvate is filtered by suction 
through a tared gooch crucible containing a disc of hardened filter 
paper, washed with a little ice-cold carbon tetrachloride, and dried 
to constant weight in air at room temperature.” 


F. L. Campbell and W. N. Sullivan, Bureau of Entomology and 
Howard A. Jones, Bureau of Chemistry and Soils, U. S. Department 
of Agriculture conducted a number of comparative tests of extracts 
of derris and pyrethrum and their conclusions in brief as to relative 
value are: 


1. A given weight of derris root is likely to yield a larger volume 
of effective kerosene extract than the same weight of pyre- 
thrum flowers. 

2. Pyrethrum spray will give a quicker knockdown but kerosene 
extract of derris gives a better final kill. 

3. Extracts of derris prepared with colorless deodorized oil are 
virtually colorless and odorless except for the odor of the 
solvent and experiments are now being made with a method 
that will allow practically an odorless product, whereas a 
pyrethrum spray has a yellowish color and a characteristic 
though not unpleasant herbaceous odor. 


In regard to comparative loss of toxicity. A. E. Badertscher and 
R. Wotherspoon’s investigations demonstrate that: 


1. Pyrethrum powder loses most of its toxicity when exposed 
to the action of air and sunlight in the summer within a few 
days. 

2. Derris powder requires at least twice as long as pyrethrum to 
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lose most of its toxicity when exposed to the action of air and 
sunlight in the summer time. 


. The rapidity of the loss of toxicity of both is to a great extent 
directly dependent upon the intensity and duration of the 
light. 

. Pyrethrum powder loses its toxicity when exposed to the air 
in the absence of direct sunlight but much more slowly than 
when direct sunlight is present. 


. Derris powder loses its toxicity relatively much more slowly 


than pyrethrum powder when exposed to the air in the absence 
of direct light. 


SYNTHETIC INSECTICIDES 


N THE insecticide field, as in other industrial lines, there has 
been particularly during the past ten or fifteen years, much 
interest in organic synthetic compounds. These have come to 

the fore in the past few years as substitutes and/or improvements 
for the naturally occuring toxic agents. There have been many 
reasons for this development, the more important being that a syn- 
thetic compound, developed through research and produced in a 
modern chemical factory, is largely independent of the many and 
inevitable variations associated with natural products. In addition, 
it is possible, when dealing with a definite chemical entity, to control 
more rigidly such important factors as stability and uniformity. 

With the development of synthetic materials, over recent years, 

significant economies over the cost of natural products have been 
made possible in many directions. Another important consequence 
of the work on synthetics has been that our supplies of insecticide raw 
materials have been augmented and we have thus been made less 
dependent on imports of foreign materials. 


Thiocyanates 


NE of the earliest developments in the field of synthetic insecti- 
cides, twenty years or more before DDT came to prominence, 
was the introduction of thiocyanates. Work on the organic thiocyan- 
ates as insecticides started in the United States about 1925. Some 
work had been carried on in Europe previously, particularly on the 
aromatic thiocyanates. In the United States it was the aliphatic thio- 
cyanates which were tested and found to have wide and successful 
application in the insecticide field. Work carried out by Rohm & Haas 
Co., Philadelphia demonstrated that the aliphatic thiocyanates are 
effective, both alone and in combination with other insecticides in 
the control of a wide variety of insect pests. 
Of the many thiocyanates studied, beta-butoxy beta’ thiocyano 
diethyl ether was found to offer the best combination of high killing 
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power, fast action, suitable solubility, safety to warm blooded ani- 
mals, stability, uniformity and economy. The commercial product 
is known as “Lethane 384”, one of a series of Lethane insecticides 
made by Rohm & Haas. 

The Lethanes were the first synthetic insecticides employed in the 
household field, Lethane 384 being introduced twenty years ago, and 
Lethane 60 and [ethane 384 Special following a few years later. 
The insecticides were used in large volume, and by the beginning 
of World War II, the Lethanes had replaced a rather substantial 
portion of the pyrethrum content of household, livestock and com- 
mercial petroleum base insecticides. 

The most recent development in connection with the use of 
Lethane, is that of dispensing the insecticide by means of aerosols. 
Commercial brands of household aerosols incorporating two and 
four per cent Lethane 384, in combination with pyrethrins, piperony] 
butoxide and DDT were made up during the 1950 season. Lethane 
384 is compatible with the toxic agents, solvents, propellents and con- 
tainers commonly used for aerosols, and is readily adaptable to 
this means of dispersion. 

Investigations of combinations of allethrin, the several synergists 
and Lethane 384 resulted in highly satisfactory aerosol formulations 
with or without pyrethrins (I. B. Maughan, F. M. Mbt, ammo |), JP 
Nichols, Chemical Specialties Manufacturers Association, December 
1950). The tables below give the results of a series of. tests 
using various formulations. 


COMPARISON OF AEROSOL FORMULATIONS 


Knock- % 

Le- down Kill 

mer. thane  Pyre- Aile- Soe 10) 15 Down 
mula 384 thrins thrin MGK-264 DDT Minutes Flies 
ie LOTA 4 — — 2 od 82 95 100 
2 — — 4 — 2 46 88 97 100 
3 4 = “Ti — 2 36 86 98 100 
4 — ob — Z Z Vals Teil 94 100 
5 — = 2 2} 2, 23 76 93 100 
6 2 a — 1 2 16 70 94 100 
7 2 = 1 1 2 22 74 97 100 
8 4 all oi 2 Be 79 96 100 
9 4 1 415) 2 34 88 98 100 
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Piper- . Knock- % 

Le- onyl down % Kill 

For. thane Pyre- Alle- Butox- 5 10 oils Down 

mula 384 thrins thrin ide DDT Minutes Flies 
ss — — ae) 5) 2 30 78 94 100 
14 Ds — alt fag 2 1 ae 98 100 
15 2 — a 8 Uy, 13 0p 95 100 
16 2 — 15 6 2 28 87 97 100 
Ny 4 — al as 2 32 92 99 100 
18 = A — 1.0 — 80 94 100 100 
19 2 2 — 1.0 — 78 95 100 100 
20 4 ys — 1.0 — 1D 97 100 100 


oe ee ee 


is) 
= Knock- % 
Le- a down Yo Kill 
For- thane Pyre- Alle- n-Propyl => 5 10 15 Down 
mula 884 thrins thrin Isome o DDT Minutes Flies 
24 — 2 — 1.0 — 2 24 81 94 100 
25 — —— 2 ko — 2 24 Ties 100 
26 2, al — 1.0 — Z 15: es 100 
Pai 2 — sil 1.0 == 2 1 ies 100 
28 — by —_ — a; 2 70 965593 100 
Ze — — 2 — 1.0 2 BS 80 96 100 
30 2 A — = 8 2 41 92 100 100 
31 Z — all = 8 2, 2A Soa 100 


a = 


The thiocyanates have proved themselves to be particularly suit- 
able in the oil types of insecticides designed for atomization. They 
fulfill to a high degree the requirements of the ideal concentrate for 
this purpose. They are high in killing power and fast in action, being 
effective against a wide range of insects. When used with normal 
precautions, they are safe to warm-blooded animals, including 
humans. They are readily soluble in the petroleum distillates used 
as vehicles in the fly spray type of insecticides. They are stable and 
uniform, and they are economical. 


In the commercial compounding of fly sprays and related pro- 
ducts, the thiocyanates lend themselves readily to simplified and 
economical procedures. It is not necessary to percolate or extract or 
filter, but simply to dilute the thiocyanate concentrate with the proper 
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petroleum distillates. Perfumes or deodorants of many types may be 
added to give the finished spray a satisfactory odor. 


In the field of cattle sprays, the thiocyanates have been found 
valuable both for their established repellent value against flies and 
mosquitos, as well as the high paralytic and killing action. For cattle 
spray of good to excellent quality it is recommended that three per 
cent to five per cent of the commercial thiocyanate concentrate be 
used in a petroleum distillate of 45-55 viscosity. An unsulfonatable 
residue of 85 percent or over is desirable. Pine oil may be added as an 
odor—three to five per cent usually being sufficient. 


The thiocyanates have been investigated thoroughly through the 
Peet-Grady method as to their insecticidal value and have been 
compared to the other commonly employed toxicants by many 
investigators. In the table below the manufacturers give the concen- 
trations of the various products that are recommended to give the 
three grades of insecticide recognized in the Peet-Grady testing pro- 
cedure. In considering this table, it should be kept in mind that the 
commercial form of the thiocyanates available as concentrates is 
standardized to contain 50 per cent thiocyanate. 


% Cone. Avg. % 
Commercial Knockdown Kill (24 hrs.) CSMA 
- Lethane 10 Min. OTT Grade 
(0) ace 100 + 5 B 
toca Re en 100 +12 A 
=) laa nee ree 100 +20 AA 


The suggested concentrations, it should be noted, are a little 
on the high side, to give a considerable safety margin to take care 
of normal variation in testing. Thus a Grade B insecticide can be 
obtained with a three per cent solution of a “Lethane” concentrate 
where 3.5 per cent has been recommended. Similarly, a 3.75 per cent 
solution would normally give a Grade A spray, the suggested four 
per cent concentration producing a very high Grade A spray. 


The thiocyanates have also been compared in great detail with 
various concentrations of pyrethrum extract. In the table below are 
summarized data obtained from the manufacturer comparing Peet- 
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Grady evaluations of the thiocyanates with those obtained on pyre- 
thrum 20:1 concentrate. 


ee ee 


Official 
Peet-Grady 
Kill 
Concentrate Per Cent of +OTI 
Grade AA Spray 
Lethane 384 Speciale == 5 +19 
Pyrethrum 20°) 2 8.5 +18 
Grade A Spray 
Lethane 884 Speciale = 4 +12 
Pyrethywine 207 ge fi +11 
Grade B Spray 
Lethane 384 Special 3.0 + 5 
Pyrethcum 20°) 5 am) (| 


From this table it will be observed that this particular thiocyanate, 
expressed in terms of the commercial concentrates, is more toxic to 
house flies, concentration for concentration, than are the pyrethrum 
20:1 concentrates. The Peet-Grady evaluation indicates that three per 
cent of the commercial thiocyanate concentrate (1% per cent thio- 
cyanate) is equal in killing power and superior in speed of action to 
five per cent of pyrethrum 20:1 concentrate. 


Of particular interest in connection with the use of thiocyanate 
insecticides on fabrics is the factor of residual toxicity. Treatment 
of fabrics has shown that the residue of thiocyanate left on treated 
materials is highly toxic over a considerable period of time against 
fabric feeding pests such as the clothes moth, the carpet beetle, etc. 


As noted previously, the thiocyanates may be employed alone as 
the sole toxic ingredient of an insecticide, or alternatively in com- 
bination with either pyrethrum, rotenone or other materials from 
the rotenone-bearing plants. Research work indicates that combina- 
tions of thiocyanate with rotenone are superior to those with pyre- 
thrum from the standpoint of delayed killing power. There are of 
course questions of solubility and stability of the naturally occurring 
ingredients to be given consideration in formulating such products. 
The question of solubility has been found to be particularly important 
where rotenone is concerned, 
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Thanite 


NOTHER thiocyanate available since 1940 to insecticide com- 
A pounders and packagers is Thanite. (Hercules Powder Co., 
Wilmington, Del.) Its isobornyl thiocyanate content is 82 per cent 
or more; the balance consists of other insecticidally active terpenes. 
A five per cent volume solution of Thanite in deodorized kerosene is 
no more toxic than the base oil alone. A spray made from this solution 
will not injure surface coatings that the base oil alone will not stain, 
and the sprays are stable to light and oxidation under normal 
conditions, retaiing their killing power from season to season. It is 
not advisable to use Thanite in concentrations greater than five 
per cent since the vapors are irritating to the nasal membranes. 

The following tables indicate its performance alone, in combin- 
ation with other materials and comparative results: 


AVERAGE PEET-GRADY RESULTS 


Pe cane Thanite % flies down at % dead at Od I. Grade 
by volume 10 min. 24 hrs. difference rating 
3.0 100 63.5 +18.5 AA 
3.5 100 67.6 +22.6 AA 
4.0 100 72.4 +27.4 AA 
4.5 100 17.5 +32.5 AA 
5.0 100 80.1 +35.1 AA 


Thanite used in a 30-32 viscosity base oil. 


Difference in 
Mortality 
between 
Pyr.-Butox. 


and 
Knockdown Mortality All.-Butox. 


No. of in 10 Min. in 24 Hrs. (percentage 
Laboratory Method Tests Material (percent) (percent) points) 
Lab. A Large Group 5 Pyr.-Butox. 98 aS 
Lab. A Large Group 5 All.-Butox. 90 34 43 
Lab. A Large Group 5 Fa he 98 44 
Lab. B- Large Group 8 Pyr.-Butox. 98 80 
Lab. B- Large Group 8 All.-Butox. 92 50 30 
Lab. B- Large Group 4 Ok.1. 97 44 
U.S. Small Group 11 Pyr.-Butox. 86 68 
U.S.I. Small Group 12 All.-Butox, 54 30 35 
U.S.I. Small Grou» 12 Canale 91 50 
Materials used in the test: 
Pyrethrin-Butoxide Allethrin-Butoxide 
25 mg. Pyrethrins with 25 mg. Allethrin with 


200 mg. Piperonyl Butoxide per 100 ml. 200 mg. Piperonyl Butoxide per 100 ml. 
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RELATIVE STRENGTH OF PYRETHRUM-THANITE 


COMBINATIONS 
THANITE 
1.0% Thanite 1.5% Thanite With 2.0% Thanite With 2.5% Thanite 
20:1 On Grade OGG Grade O.T.TI. Grade Oviaia Grade 
Pyrethrum difference rating difference rating difference rating difference rating 
2.0% — 9.38 BelowB + 6.6 A +18.7 AA -+23.9 AA 


107 50 B 121.0 AA +267 AA  --23.7eaee 
6.0% +249 AA 1273 AA- +886 AA +449 AA 
8.0% +826 AA 140.0 AA +1497 AA -46.6)00eaee 

10.0% +417 AA 4472 AA 4481 AA -+49.7 AA 


PERCENTAGE OF THANITE AND DDT IN VARIOUS DILUTIONS 
OF THANITE + DDT CONCENTRATE 


; Gals. Thanite Lb. DDT 
% Thanite-DDT Grams Thanite % Thanite Grams DDT per 100 gals. per 100 gals. 


by volume per 100 ce. by volume per 100 cc. of spray of spray 
1.0 0.87 0.79 0.29 ree 2.4 
2.0 1.74 1.58 0.58 1.58 4.9 
3.0 2.61 Ze 0.87 2.37 7.3 
4.0 3.48 3.16 PG 3.16 an 
5.0 4.35 3.95 1.45 3.95 12.2 


COMPARISON OF PEET-GRADY RESULTS ON THANITE AND 
THANITE + DDT CONCENTRATE IN DEODORIZED KEROSENE 


% down % dead O.T I. Grade 


Material at 10 min. at24hrs. difference rating 
1.0% Thanite by volume 100 24.7 —20.3 BelowB 
2.0% Thanite by volume 100 52.0 + 7.0 A 
3.0% Thanite by volume 100 67.8 -+22.8 AA 
4.0% Thanite by volume 100 76.4 =+31.4 AA 
5.0% Thanite by volume 100 83.6 +88.6 AA 


1.0% Thanite-+-DDT concentrate by volume 99 100.0 -+50.8 AA: 
2.0% Thanite+-DDT concentrate by volume 100 100.0 +508 AA 
3.0% Thanite--_DDT concentrate by volume 100 100.0 -+50.8 POS. 
4.0% Thanite+DDT concentrate by volume100 100.0 -+-50.8 AA 


The most prominent feature of Thanite insecticides 1s the instant 
knock-down property. The product is claimed also to impart high 
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kill and long lasting repellency to household and livestock sprays. 

It was found that Thanite-pyrethrum sprays which were toxic 
to houseflies were, in general, more toxic to mosquitos. However, 
when reduced concentrations of these two materials were used, in 
order to set up more critical comparisons, the greater susceptibility 
of mosquitos to pyrethrum was evident. The following is a com- 
pilation of a series of laboratory tests against mosquitos with DDT 
alone and in combination with Thanite, and with pyrethrum (Rice, 
Huffaker, and Back, Soap and Sanitary Chenvicals, No. 3, 119-121, 
1945). 


Comparative toxicities of pyrethrum, DDT and combinations 
o: DDT and Thanite when used in a Peet-Grady chamber against 
adults of Anopheles quadrimaculatus’. 


Paralysis after 214 Dead and moribund 24 hours 


minute exposure after exposure® 
Material * Observed Average angle Observed Average angle 
average in of transfor- average in of transfor- 
per cent mation per cent mation 
Mo eeeeetirol “20” ............... 97 81.8 94 76.3 
i 1001) See aii 48.7 100 90.0 
1% of a combination of 20% 
DDT and 80% Thanite.... 92 qa 96 (ORD 
1% of a combination of 40% 
DDT and 60% Thanite.... 86 Goon 99 8p.5 
Least mean difference ‘ 
needed for signficance...... 10.3* le 


1 The percentages listed in the table represent averages of four replications; from about 
50 to 100 mosquitoes were used in each replicate. 

2? All toxicants were in solution in deodorized kerosene. 

® A physical injury check in which one lot of mosquitoes was handled as the others 
under test but was not sprayed showed a 24-hour mortality of 4 per cent. 

~The “F” test of analysis of variance indicates high significance. 


136 SAWN TORY Cl VRC AIS 


DDT 
Dichloro Dipheny] Trichloroethane 


T the outbreak of World War IJ, the United States faced a 

critical situation in regard to insecticides, due to the fact that 
many sources of supply for pyrethrum, and other insecticides obtain- 
ed from foreign countries were suddenly cut off. The necessity for 
developing and producing new insecticides resulted in a series of 
amazing discoveries. The need for such material was increased due to 
the concentration of large masses of the population into hitherto 
more or less sparsely populated sections, and the translocation of 
troops to tropical areas, where annoyances and transmission of 
diséases via insects was a most serious problem. The most dramatic 
innovation was the introduction of DDT in the United States. 

The compound was first synthesized by Zeidler, a German 
chemist, in 1874. Unaware of the implications of his discovery, the 
formula was recorded and forgotten. The literature does not give 
any further information on DDT until the first part of the twentieth 
century, at which time a DDT formula was used in the control of 
potato beetles in Switzerland. In 1939, a Swiss firm, J. R. Geigy, 
reported it to be effective against certain insects. In 1942, the British 
issued a patent to this company for the manufacture of ortho and 
para prime DDT. The U. S. patent was issued on September 7, 1943. 
At the beginning of the war, the U. S. Army, the Department of 
Agriculture, and the Public Health Service started experiments with 
this new insecticide, the results of which made DDT the so-called 
“miracle” insecticide of World War ILI. 
~~One of its outstanding features is its residual effect when applied 
to surfaces. When used by itself in a kerosene mixture, it is much 
slower acting than pyrethrum. DDT takes about one-half an hour 
to kill mosquitos and flies ; several hours to kill bed bugs; and about 
twenty-four to forty-eight hours against cockroaches. At one time, 
it was thought to be unduly toxic to human beings and animals, but 
later it was ascertained that there was nothing to be alarmed about if 
used with caution. 

In early test work, DDT was soon found to be effective against 
most of the common insects, but certain agricultural insects were 
not killed by it. DDT proved invaluable to our armed forces, parti- 
cularly in typhus and malarial areas. The use of DDT as a residual 
spray did much to reduce malaria rates in the United States and 
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overseas during World War II. DDT also played its roll in stopping 
a typhus epidemic in Naples during the occupation in that city. 

After the war, DDT became available for general use, and the 
amount of free publicity and advertising it received from the press 
and over the air was tremendous. It seemed that every writer, radio 
commentator, and reporter became an expert on DDT overnight. 
As a result, the public was led to believe that here at last was a 
“wonder” insecticide to end all insecticides. The propaganda ava- 
lanched into a pot-pourri of truths, half-truths, myths, and contra- 
dictions. John Q. Public, originally over-sold, became confused and 
sought enlightenment. Eventually, the true worth of this product was 
clarified, and for a time DDT largely replaced many other household 
and industrial insecticides. Its popularity commenced to wane, how- 
ever, when adverse reports started to be published regarding some of 
its shortcomings. 

The most recent authoritative comments on the toxicity hazards 
involved in use of DDT are contained in a discussion of the subject 
titled “Toxicology and Hazard Records of the Newer Pesticides,” 
by Dr. Frank Princi of Kettering Laboratories, Cincinnati, which 
appeared in the January, 1952, issue of Agricultural Chemicals. “It 
is true,” he observed, “that toxic quantities of DDT are undesirable 
in milk, but it is equally true that DDT can be employed to control 
flies on cattle without resulting in deleterious levels in the milk. 
There is, therefore, a dosage at which the material will do no harm 
and this dosage is not unattainable.” 

For one, it was observed that about two years after intensive use 
of DDT, flies were not affected to as great an extent as in the early 
stages of its use. Besides the resistant houseflies and stable flies, 
other pests also were observed to develop resistance to DDT. The 
most recent addition to the line of resistant insects is the body 
louse. A team of U. S. Navy and Army doctors reported (December, 
1951) a strain of body lice resistant to DDT. These lice were en- 
countered in the course of treatment of military personnel in Korea. 
Body lice are recognized as carriers of typhus, and the development 
of resistance lends some doubt as to the effectiveness of DDT in 
controlling typhus. 

The resistance problem assumes only secondary importance, 
however, as investigations by the Oklahoma Experiment Station, 
the Bureau of Entomology and Plant Quarantine, and other institu- 
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tions showed that milk became contaminated with DDT when the 
insecticide was applied on dairy cattle, and sometimes, when used in 
the teatment of barns (E. F. Knipling Soap and Santary Chenucals 
No. 7, 107-111, 1949). When used as a spray in barns, if any of the 
material comes in contact with the feed troughs, etc., it may..con- 
taminate the feed, and be absorbed by the cows. The DDT is then 
transferred to the milk supply and thereby transmitted to children. 

Dr. L. A. Moore, Bureau of Entomology and Plant Quarantine at 
Beltsville, Maryland, and Dr. R. H. Carter in joint papers on “In- 
secticide Studies with Dairy Cattle’ and “Insecticides Retained in 
Meat Animals” said that when cows consumed DDT in their feed, 
it was secreted in their milk. It has been demonstrated also that 
DDT can be absorbed through the skin of animals. Therefore, when 
cows are sprayed with DDT for the control of flies, DDT may appear 
in the milk. 

The Insecticide Division of the Livestock Branch of the U. S. 
Department of Agriculture announced July 14, 1949, an amendment 
to interpretation No. 16 of the labeling requirements for insecticides 
containing DDT, issued under the Federal Insecticide, Fungicide 
and Rodenticide Act, to make the interpretation conform to the new 
recommendations against the use of DDT in dairy barns and on 
dairy cattle: 

Paragraph (k), relating to directions for use of DDT against 
insects infesting livestock, was changed to exclude dairy animals 
from among the animals on which DDT is recommended for use 
to control insects. The interpretation states that DDT should not 
be used on dairy animals or on forage to be fed dairy animals or 
animals being finished for slaughter, nor should it be used in dairy 
barns pending adequate tests which must show that under the pro- 
posed conditions of use it will not cause contamination of milk. 

To return, however, to our discussion of the development of 
resistance to DDT, it has long been known that insects sometimes 
tend to build up a resistance to insecticides. R. L. Metcalf of the 
University of California delivered a paper of which A. M. Boyce 
was co-worker, reporting work on insecticide resistance in Cali- 
fornia. Following discovery of the original Bellflower strain of 
houseflies, which were more than 300 times as resistant to DDT 
as ordinary laboratory reared flies, this strain has developed an even 
further resistance as succeeding generations have been exposed. 


SYNTHETIC INSECTICIDES 139 


They are now working on a “super” Bellflower strain which Dr. 
Metcalf indicated can scarcely be killed by DDT at any concentration. 
The studies show also that flies which acquire resistance to one 
insecticide also tend to develop resistance to others. 

The following summary from the paper of W. N. Bruce and 
G. C. Decker, Natural History Survey, Urbana, Illinois, “Studies 
Gi aouse Miy Tolerance for Insecticides,” gives a current picture 
of findings and the thinking on this topic: 

“1. Intensive selection and inbreeding resulting from exposure of 
adults and larvae to some toxicants produces resistant strains of flies. 


Z. Generally, the increase in tolerance is slow during the first 
several generations and then increases rapidly when resistance be- 
comes definitely established. 

3. Flies highly resistant to one toxicant become resistant to 
others more readily than susceptible strains. 

4. Under pressure of some insecticides, resistance will rise suf- 
ficiently to maintain the species in equilibrium with its environment. 

5. In the absence of insecticides, DDT housefly strains of low 
or high resistance tend to retain their resistance at a constant level 
for as many as thirty generations. 

6. Highly resistant strains of flies show significant changes in 
tolerance to other insecticides. Some changes are specific while others 
appear non-specific in nature. 

7. Toxicants of mixed composition do not produce tolerance 
changes as readily as pure compounds. 

8. Multiple tolerant strains of house flies can be produced by 
exposing the methoxychlor strain of larvae and adults to mixtures 
of chlorinated hydrocarbons. 

9. Resistant inheritance factors are carried by both sexes. Crosses 
result in physiological blends of resistant characteristics which, in the 
absence of DDT, persist through as many as fifteen generations 
of inbreeding without measurable changes. Resistance appears to be 
an indifferent genetic change. 

10. House fly resistance to DDT on Illinois farms has attained 
sufficient magnitude to suggest the discontinuance of DDT treat- 
ments for fly control. 

11. More vigilance is needed in determining the onset of resist- 
ance to other insecticides. The recommendations should be changed 
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before the tolerance to a toxicant exceeds that of four to eight 
times normal.” 

In 1948 and 1949, there were numerous scattered reports on the 
failure of DDT to control flies, mosquitos, etc., which verified the 
above conclusions.. The opinion of some observers regarding the 
situation was that this might foreshadow a return to a wider use of 
space sprays, with emphasis on the use of a mixture of a number of 
toxicants such as DDT, BHC, chlordane, pyrethrum, etc., to help 
assure that flies which have developed resistance to one or more of 
the toxicants will still be killed by the other ingredients. 

A practical analysis of the resistance problem points to the in- 
advisability of the “shot gun” approach. Too often this method 
will include formulations containing inadequate amounts of any one 
of the component insecticides for effective control and may even con- 
tribute to building further resistance by exposing the pest to quanti- 
ties inadequate for control. As to space sprays, these are not likely 
to recapture the position of wide popularity they once enjoyed. 
It is not practical or desirable to keep the air space constantly 
saturated with insecticidal vapors, so that the residual type products 
are generally preferred. The public, now accustomed to the ad- 
vantages of residual control of insects, will never be satisfied with 
the pre-war variety of space sprays that can kill only those insects 
contacted at the time the spray is applied, and which offer no long 
term protection.. 

While it is true that flies, and to a lesser degree mosquitos, have 
developed immunity in certain areas to straight DDT insecticides, the © 
complaints have not referred to insect resistance to an insecticide 
containing a combination of DDT, pyrethrum, and piperonyl but- 
oxide. These ingredients help each other and seem to reduce the 
immunity problem. In other words, the pyrethrum—piperonyl but- 
oxide gives the quick knockdown to flying insects and also seems to 

ctivate the DDT for residual purposes. Still other studies show 
that the strains of flies and mosquitos most resistant to DDT also 
show resistance to other chlorinated insecticides. A possible solution 
is the rotation of various insecticides, to prevent a development of 
resistance to any one group. Then again, new raw materials are 
constantly being discovered, which may improve on current insecti- 
cides. 

It is quite evident there will be continued changes in household 
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insecticides and probably some of the newer organics mentioned else- 
where, after they have been completely evaluated and tested, will find 
their niche in the formulation of household insecticides. It can be 
reasonably expected that DDT in combination with other ingredients 
will be an important insecticide until the time when a better type 
residual spray appears. 
Manufacture 

DT is manufactured by mixing monochlorobenzene and chloral 

hydrate in the presence of sulfuric acid. The latter and the 
miscellaneous undesirable material left over are washed out with 
water. The result is a white, sweet-smelling powder called DDT, 
technical grade. DDT is the symbol used for dichloro diphenyl 
trichloroethane. Since many isomers may be prepared, some possess- 
ing low toxicity to insects, the name DDT has been confined to a 
product of two isomers obtained in the above reaction. The technical 
grade consists of: 

1. Para para prime DDT, 70-80 per cent. 

@eOxtho para prime DDT, 15-20 per cent. 

Para para prime is the more toxic to insects. At present, three 
grades of DDT powders are specified. 

1. The technical commercial grade described above. 

2. Purified or aerosol partially refined, containing about 97 per 
cent para para prime DDT, used mainly in aerosol bombs and ex- 
perimental work. 

3. The pure DDT highly refined, containing 100 per cent para 
para prime, the latter being used chiefly for standard comparisons 
in chemical and toxicological tests. 

DDT materials are available to the insecticide compounders in 
various forms and concentrations such as a 30 per cent oil soluble 
material, a powdered form such as a para para prime DDT wettable 
spray powder containing 25, 50 and 75 per cent by weight DDT 
technical, or as a 25 per cent water miscible emulsion. 

For use in a household space spray, a widely used formula con- 
sists of one per cent of DDT plus other quick knockdown material, 
such as pyrethrum or thiocyanate in a deodorized base oil. 

For a household surface spray having a residual effect, five per- 
cent DDT in base oil with or without other toxic material is generally 
used. 

Where danger of staining is no problem, such as for large out- 
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door areas, the water miscible concentrate, or the 50 or 75 percent 
wettable powder is preferred. For mosquito control, a 0.25 percent 
DDT solution has been found to be sufficient in areas where no 
resistance has developed to the material. 

Since World War II, the most popular form of household insecti- 
cide application is by means of aerosols, in which a solution of 
insecticide is dispersed by vaporization of a liquefied gas. A more 
detailed discussion of aerosols in general is presented elsewhere in 
this volume.. 

DDT was one of the first insecticides dispersed by this means, 
and is now packaged in large volume household-size areosol units. 
The non-volatile portions of household aerosol formulations frequent- 
ly contain about three per cent of a purified grade of DDT. In 
early formulations, the solvent used for DDT was cyclohexanone, 
but this has been replaced largely by methyl naphthalenes. In low 
pressure aerosols, “Freon 11” is preferred as the propellent, because 
of its better solvent properties. 

TDE 

PRODUCT related to DDT, while equally effective in killing 
A insects, shows greatly reduced toxicity, is dichloro diphenyl 
dichloroethane, which is known also as tetrachloro diphenylethane. 
The first chemical name is commonly shortened to DDD (or TDE). 
The product is marketed commercially as Rhothane D-3. It is a 
technically pure material, supplied as an insecticide concentrate and 
available in the forms of an emulsion concentrate, oil soluble solution, 
dust concentrate, and wettable powder. Like the methoxy analog, it 
is reported to be less toxic than DDT to warm blooded animals. 


Methoxychlor 
N the course of studies on DDT, several analogues of this com- 
I pound were found to have insecticidal value, among which was 
1,1,1-trichloro-2,2-bis(p-methoxyphenyl) ethane, known commonly as 
“methoxychlor.” It is available commercially as a white fluffy 
powder, a 50 per cent technical wettable powder, or as a technical 
mix: known as “Marlate 50”. 

A dust containing ten per cent of this compound is said to be as 
effective against the Mexican bean beetle, as 0.5 per cent of rotenone, 
whereas DDT.-has no practical value against this insect (H. H. 
Shepard “Chemistry and Action of Insecticides,’ McGraw Hill Book 
Co,, New York, 1951). Methoxychlor is said also to be tolerated 
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by higher animals much better than DDT. Interest has also centered 
about methoxychlor in the control of clothes moths (M. A. Lesser, 
“Modern Chemical Specialties’ MacNair-Dorland Co., New York. 
1950). It is said to kill moths in the egg larvae and adult stages, and 
provide effective protection to wool. Methoxychlor is the active in- 
gredient in aerosol bomb sprayers designed specifically for moth- 
proofing treatments. One such product contains ten per cent of 
methoxychlor and one-half per cent of a repelling agent. Another 


product contains five per cent of methoxychlor. 

The following table compares methoxychlor and DDT against 
household insects and those attacking humans. Further discussion of 
the uses of methoxychlor is given on other pages. 


Insect 
Bedbugs 


Carpet beetles 


Clothes moths 


Housefly 


Lice, body 


Mosquito, adults 
Mosquito, larvae 
(A. segypti) 


Roach, American 


Roach, German 


Silverfish 


How Used 
5% dust 


Concentration of 0.5% 
based on weight of fab- 
ric. Applied from per- 
chloroethylene solution 
or 5% surface spray. 
Same as for carpet 
beetles. 

0.5 to 3% in oil as a 
space spray. 2 to 5% 
water suspension for 
surface residue. 


10 % dust 


S Omnia Sq att. 
50% dust / ethanol] sol- 
ution added to water. 


5% dust 


5% dust 


Remarks 
Effective, equivalent to 
DHA 


Protection for one year 
or longer. 


Same as for carpet 
beetles. 


Effective. Recommended 
where toxicity of sprays 
and residues is objection- 
able. 


Effective for 2 or 3 days 
only. Not recommended 
because DDT is far 
superior in residual ef- 
fect. 

Effective for 7 days only. 
Effective. 0.2 p.p.m. 
methoxychlor required 
for 100% kill in 48 hours 
compared with 0.05 p.p.- 
m. for DDT Technical. 


Effective, equivalent to 
DDT. 


Moderately effective, no 
better than DDT at same 
concentration. 


Effective. 
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Chlordane 


NE of the fairly recent organics which have been introduced 

during the past few years is a chlorinated hydrocarbon insect 
toxicant having the empirical formula Cy)H,CLeg. Designated officially 
as chlordane by the U. S. Department of Agriculture, this product 
has a high order of toxicity to a wide range of insects. It is one of 
the few insecticides which kills insects by three possible methods: 
(1) direct contact (2) ingestion or (3) exposure to vapor. The resi- 
dual film on surfaces to which it is applied remains insecticidally 
active for periods up to several months. Chlordane exhibits superior 
effectiveness against cockroaches, ants, carpet beetles, and numerous 
other household, livestock, agricultural, and soil-infesting organisms. 
When formulated with deodorized base oil chlordane has a faint 
cedar-like odor. In pure form, technical chlordane is a viscous 
liquid and presents no temperature problem such as recrystallization. 
It may be formulated as an oil solution, aqueous emulsion, wettable 
powder, or dust. Completely soluble in the usual organic solvents, 
including deodorized kerosene, chlordane is compatible with other 
insect toxicants. For use against crawling insects such as the German 
roach, brown banded roach, and American roach, it is recommended 
that two per cent by weight of chlordane be used either in an oil 
solution or an aqueous emulsion. Solutions or emulsions should be 
applied directly to the habitat or the insect in question, where this 
is possible. A coarse, wetting spray or fine stream projected at low 
pressure has been found satisfactory for such application. The insects 
contacted directly will collapse. Those not contacted directly will 
not be repelled by chlordane. Hence, they will be contacted with it 
on surfaces over which they crawl. The emphasis in application 
should be to get the material into cracks, crevices, niches, burrows, 
tunnels, wall spaces, conduits, structural cavities and “nests”, where 
pests multiply and travel. U.S.D.A. regulations forbid the use of 
chlordane in regular household insecticide space sprays. 


A typical space spray formulation is as follows: chlordane 1.5 
pounds, pyrethrum (20:1) 3.0 gallons, deodorized kerosene 96.8 
gallons. 

This formulation meets the specifications for an AA Peet Grady 
spray, in that it will povide 100 per cent kill of the flies in 24 hours. 


Chlordane can be formulated for use as an oil solution, an 
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emulsion concentrate, an insecticidal dust or a wettable powder. Oil 
solutions are used almost exclusively for household or institutional 
pest control applications, and it is necessary to use the other types 
formulations for agricultural purposes to eliminate the phytotoxic 
effects of large quantities of hydrocarbon oils. 

Toxicological hazards in connection with the use of chlordane are 
currently (1952) arousing concern. Commenting on some of the 
disturbing reports on possible chronic toxicity of chlordane, Dr. E. 
L. Griffin, of the Insecticide Division, U.S.D.A., had the following 
to say in an address before the Chemical Specialties Manufacturers 
Association in Washington, D. C., December, 1951: 

“Chlordane is more volatile than DDT and ts thus more readily 
taken into the body by inhalation. It is also readily absorbed through 
the skin. Its chronic toxicity is higher than that of DDT and danger 
from constant exposure to it is therefore greater. Under the circum- 
stances it does not appear that its use in large amounts where people 
are continuously exposed to it is justified, and on September 15, 1951 
an interpretation was issued notifying manufacturers that use of 
chlordane insecticides as space sprays in households or as residual 
sprays over large areas in such places should be discontinued. It was 
recognized that these insecticides were valuable for use in the control 
of such insects as roaches, ants, and silverfish, but their control 
could be accomplished by spot treatments of infested areas. Such 
treatments appeared to be safe and no objection to them is raised. 
The labeling of household insecticides containing chlordane should 
clearly show the limitations of their uses. The oil base products should 
not contain over 21% per cent of chlordane and this should be reduced 
if other chlorinated insecticides such as DDT, are present. Since the 
danger is one of chronic rather than acute poisoning, is has not ap- 
peared necessary to change immediately at the expense of discarding 
presently packed stock and prepared labeling. One year has been 
allowed to use up this material. However, when a manufacturer 
prepares new labeling even before September 15, 1952, the indicated 
changes should be made.” 

However chemists in various laboratories who have been studying 
chlordane have not reported to have suffered any ill effects from 
contact with this chemical. Workmen in the pest control industry 
have been using two per cent solutions of chlordane in oil for control 
@meroaciies, ants, efc. Frequent skin contacts are bound to occur, but 
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only two proven cases of dermatitis possibly caused by this chemi- 
cal have been reported. In both instances, the conditions cleared up 
without medical treatment. Incidentally, dermatitis has been known 
to occur in some cases due to long contact with kerosene or deororiz- 


ed oil. 


Patch tests on arms and legs of human subjects using pure 
chlordane, with subsequent exposure to sun rays showed no evidence 
of erythema. Dogs were dipped in an aqueous emulsion containing 
five per cent chlordane and petroleum oil. This constituted a con- 
siderable overdose of toxicant, but no ill effects were noted on the 
dogs. 

Toxicological work has been carried out in one series of tests in 
an attempt to measure acute and chronic effects of chlordane upon 
laboratory animals. DDT has been used throughout these sttidies as 
a basis for comparison. The conclusions of this work have been sum- 
marized as follows: 


(1) Chlordane and DDT are of a similar order of toxicity to rats. 


(2) The pathological changes produced in the liver and kidneys 
of rats by these two compounds are quite similar. 


Spray residue comparative tests against American Roach adult 
using five per cent DDT and two per cent Chlordane are shown in 
the following table: 


100% Surface Sprayed 50% Surface Sprayed 
Chlor- Chlor- Chlor-  Chlor- 
dane dane DDT DDT dane dane DD" DDT 
2% in 2% in 5% 5% 2% 2% 5% 5% 
Oil Emul. Oi Emul. Oil Emu. Ou Emul. 


- Alive 10 10 10 10 5 10 10 10 

8 Hrs. Moribund 0 0 0 0 5 0 0 0 

Dead 0 0 0 0 0 0 0 0 

eas Alive q 5 9 8 3 Z 10 10 
co ins: Moribund S 7 i WE 0 ff 0 0 
Dead 0 0 0 0 i il 0 0 

Alive i 0 7 6 3 0 9 10 

BGM LS. Moribund 4 1 3 4 0 0 il 0 
Dead 5 9 0 0 i 10 0 0 
Alive i 0 5 4 1 0 9* 10* 

48 Hrs. Moribund 0 0 1 2 2 0 Ik 0 
Dead 9 10 4 4 fi 10 0 0 


*50% of these roaches were still alive after 96 hours. 
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Comparative toxicity of chlordane (Velsicol 1068) and DDT to 
house flies, as measured by the Peet-Grady test procedure is reported 
by C. W. Kearns and Lester Ingle, University of Illnois and Robert 
L. Metcalf, Tennessee Valley Authority, in the Journal of Economuc 
Entomology 38: (6): 661. 


Av. No. 
Flies Av. Per Cent 
Compound Concentration Per Mortality 24 Hours Peet-Grady 
(% weight / val.) Test Compound O.T.T. Rating 
1068 0.1 476 99.6 43.9 +56.1 
1068 0.02 459 96.2 40.5 +55.7 
1068 0.025 517 60.9 45.0 +15.5 
1068 0.015 488 48.0 44.0 + 4 
DDT 0.2 482 J54 AVG +47.9 
IDOI Od. 473 67.2 44.5 a7 
DDT : 0.05 451 39.0 ane — 8.3 


Control** 


* Six tests were made at each concentration except 1068 at 0.015 per cent where 
three tests were made. 
** Lethane 384 Special one per cent solution in deodorized kerosene. 


Insecticides containing chlordane are supplied to insecticide manu- 
facturers as “Velsicol 1068” and Octa-Klor. Chlordane base materials 
are available in the following forms: E-mulsifiable (water miscible 
concentrates), wettable powders, powders, oil solutions. 


Benzene Hexachloride 


HE material sometimes referred to as hexachloro cyclohexane 

or 666, has been designated “benzene hexachloride”’ by the 
U.S. Department of Agriculture, and the abbreviation “BHC” is 
in general use. It is a complex of isomers (five now being known), 
and the major insecticidal value of the material ts attributed to 
the gamma tsomer, which makes up ten to 12 per cent of crude 
benzene, hexachloride. 


BHC is prepared through the chlorination of benzene in the 
presence of a catalyst such as actmic light, under controlled tem- 
peratures. The compound is reported as being quite stable chemi- 
cally, but breaks down in the presence of alkalies, so that in_ this 
respect it presents compatibility problems similar to DDT. It 1s 
msoluble in water, and the individual isomers are soluble in vary- 
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ing degrees in certain organic solvents. The compound is mod- 
erately volatile, and has definite fumigating properties. 

Benzene hexachloride has a characteristic musty and somewhat 
permeating odor, and is therefore somewhat limited in use to the 
animal-parasite field. An improvement in odor can be made by 
taking the crude up in deodorized base oil, about 15 per cent by 
weight, agitating and filtering, in this manner removing some of 
the alpha and beta isomers, and some of the included impurities 
(A. Wood at the December, 1946, meeting of the National Asso- 
ciation of Insecticide and Disinfectant Manufacturers). 

Several samples of crude of different origin have been prepared 
as indicated above and, while the odor is improved, the degree 
is still short of what is required for an acceptable space spray. 
Dilution of a solution, prepared as indicated, to five and ten per 
cent of its original strength by the addition of deodorized base oil 
to roughly 60 and 120 milligrams of gamma isomer per 100 cubic 
centimeters, still leaves an odor problem. Sprays made in this man- 
ner and applied to relatively impervious surfaces, such as oil painted 
plaster walls and woodwork, leave an odor, which persists for several 
hours ... even overnight, and applied to fabric the odor is detectable 
for weeks. Several of the usual odors used in liquid household sprays 
provide satisfactory “package coverage,’ but, on spraying, the musty 
odor promptly asserts itself. 

Benzene hexachloride functions as a stomach poison, by contact 
action, as well as by fumigation. It acts as a stomach poison against 
leaf-feeding insects, grasshoppers, and crickets; as a contact poison 
against a wide range of insects including roaches, flies, mosquitos, 
aphids, lice, ticks, fleas, etc.; as a fumigant against soil infesting 
insects, and against stored grain pests; and as a fumigant applied as 
a roost paint against lice, mites, ticks, etc. 

The length of residual action has not been determined accurately ; 
however, it is known to be effective for from a few weeks to several 
months, depending on the insect involved, and climatic conditions. 

From an agricultural use standpoint, benzene hexachloride ap- 
pears most promising against cotton insect pests, and several species 
of aphids. As a soil insecticide, it 1s very toxic to larvae of the 
white fringe beetle, wire worms attacking potatoes, and Japanese 
beetles, 

Studies with benzene hexachloride at the Orlando and Kerrville 
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laboratories of the U.S.D.A. indicated the following results (E. F. 
Knipling, report before the National Association of Insecticide and 
Disinfectant Manutacturers, Chicago, June, 1947). 

As a surface or residual treatment, benzene hexachloride does 
not possess the lasting property exhibited by DDT against house 
flies and yellow-fever mosquitos. Under laboratory conditions, ap- 
plications of 200 milligrams of the gamma isomer per square foot 
remained effective against both insects for nine wecks, whereas DDT 
on the same basis was effective for at least 36 weeks. In both cases, 
the insects were exposed for two hours. As a space spray, however, 
gamma-benzene hexachloride proved about six to eight times as 
toxic as DDT to house flies and twice as toxic to adult mosquitos. 
In field tests in wooded areas against adult salt-marsh mosquitos 
(Aedes taeniorhynchus (Wied.)) gamma-benzene hexachloride, 
although about equal to DDT in initial kill, did not show equal resi- 
dual action when applied to the vegetation. Against mosquito larvae 
its effectiveness varied with the species and the method of application, 
but it was generally less effective than DDT. 

Benzene hexachloride is very toxic to lice on livestock and man. 
The gamma isomer is the most toxic material ever tested against 
body lice but it was not effective as long as DDT. This factor, to- 
gether with the disagreeable odor, practically eliminates it from prac- 
tical use on man for this purpose. On livestock, however, where odor 
is not important, the insecticide may prove practical. It will kill eggs 
as well as the motile forms of the short-nosed cattle louse, at lower 
concentrations than will DDT. It is also effective at very low con- 
centrations against biting lice on goats. 

Benzene hexachloride is especially promising for use against 
ticks on animals. In tests with the lone star tick the technical grade, 
containing ten per cent of the gamma isomer, destroyed within 48 
hours all stages of the tick, both flat and engorged, on cattle at a 
concentration as low as 0.25 per cent. The insecticide was employed 
as a wettable-powder spray. DDT under the same conditions did 
not kill all engorged forms at a concentration as high as 1.5 per 
cent. Benzene hexachloride, however, does not protect the animals 
from reinfestation as well as does DDT. Combinations of the two 
insecticides seem to offer possibilities for use against ticks. 

Gamma-benzene hexachloride was the most effective material 
tested at the Orlando laboratory as a clothing treatment for protec- 
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tion against chiggers and lone star ticks. Except for the disagree- 
able odor and possible toxicological hazards to the wearer, the in- 
secticide would no doubt find a place as a clothing treatment for these 
parasites of man. 


Benzene hexachloride has been shown to be a highly effective 
larvicide for house flies and blow flies. In some tests it has shown 
promise against cattle grubs, but the results have been too erratic 
for it to be considered as a satisfactory treatment for this insect. It 
is also highly effective against horn flies but does not compare 
favorably with DDT in lasting effect. 


When applied to ground areas infested with mites (chiggers), 
benzene hexachloride has shown promise at dosages of two to four 
pounds of the crude product per acre. The same rates of application, 
however, did not prove equal to DDT against the lone star tick. 


Benzene hexachloride is available in the following forms: 


BHC (Tech) ... Technical grade benzene hexachloride, containing 
from 13 to 80 per cent gamma isomer. 
Finely ground powder, containing six per cent gamma isomer, 
minimum, 
Finely ground wettable powder, containing six per cent gamma 
isomer, minimum. 

Finely ground powder, containing 12 per cent gamma_ isomer, 
minimum. 
Finely ground wettable powder, containing 12 per cent gamma 

isomer, minimum. 
Liquid oil soluble concentrate, containing ten per cent gamma isomer, 
minimum, 
Liquid water emulsion concentrate, containing ten per cent gamma 
isomer, minimum. 


Lindane 


S indicated in the previous section, benzene hexachloride is com- 
posed of several isomers, alpha, melting point, 150° C.; beta, 
melting point 310° C.; gamma, melting point, 112° C.; delta, melting 
point, 129° C.; and epsilon, melting point questionable. A sixth 
isomer, known as zeta, has been found also, but there does not 
appear to be too much information available regarding this isomer. 
The only insecticidally important isomer of the series is the gamma 
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isomer, and a 99 per cent concentration of this isomer 1s known as 
“lindane’”’, 

Lindane contains 99 per cent or more of the gamma isomer and 
only traces of the other isomers are permitted. It is practically free 
of the objectionable “musty” odor associated with benzene hexa- 
chloride, it lacks the chronic toxicity of the beta isomer and the 
irritating qualities of the delta isomer. | 

Dr. A. J. Lehmann and his associates of the U.S. Iood and 
Drug Administration have reported that the gamma isomer has about 
twice the acute toxicity of DDT, but only one-quarter as much 
chronic toxicity (from the paper by R. O. Cowin, at the June, 1950, 
meeting of the Chemical Specialties Manufacturers Association, 
Chicago). It is stated that lindane is secreted from the body as fast 
as it is taken in, and is found in body tissue during the period of 
intake at the same level, or less, as the concentration in the food. 
At the cessation of intake, it disappears from the body rapidly. Lin- 
dane does not accumulate in the body over a long period of time. 
Mallis (A. M. Mallis, “Handbook of Pest Control,” MacNair- 
Dorland, New York, 1952), however, points out that Federal authori- 
ties oppose the use of lindane or chlordane sprays on clothes or furni- 
ture, because of the volatility and toxicity to warm-blooded animals. 

In technical form (99 per cent), lindane is available as “ortho 
lindane.” It is a free-flowing material, handled easily, and readily 
subject to spray formulation. It does not change on storage or stand- 
ing, nor does the technically pure gamma isomer revert to any of 
the other isomers of benzene hexachloride. 

Lindane is readily formulated for fly spray work in that it is 
soluble to varying degrees in some common solvents and carriers. 
The lindane should be added to the petroleum base, preferably with 
agitation, and agitation continued until solution is complete. A slight 
amount of heating (not over 85° F.) may aid in solution. Caution 
must be observed in heating the base. The use of a mechanical agi- 
tator is recommended to facilitate dissolving the lindane. 

Other insecticides such as pyrethrum concentrates, piperonyl 
butoxide, DDT, TDE or chlordane may be added to this formula, 
if such combinations are desired. These materials are readily soluble 
in the odorless kerosene carriers. They may be added to the spray 
formula with perfume at the time of adding lindane or may be 
added for use at any other time. As already mentioned, the type of 
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formula described above may be used as a space spray or a residual 
spray. 

For space spraying, the formula may be applied by hand sprayer, 
aerosol or mist spray equipment, or any conventional compressed 
air type of equipment. As a space spray, lindane has a label registra- 
tion approval at 0.1 per cent (R. O. Cowin, at the June, 1950, meet- 
ing of the Chemical Specialties Manufacturers Association, Chicago). 
This is for such sprays as fly sprays and other dwelling space sprays. 
For commercial work by professional applicators, in buildings not 
occupied by people, 0.3 per cent lindane may be registered and used 
as space sprays. When used against roaches, sprays of 0.5 to 1.0 
per cent lindane are recommended. 

As a residual spray, the lindane formula should be applied to wall 
surfaces, ceilings, beams, and other areas where flies tend to con- 
gregate. Spray should be applied until the surface is thoroughly 
wet, but not to point of run-off stage. This amounts to an applica- 
tion of one gallon to each 1,000 square feet of surface. This type 
of application should give residual kill of flies for several weeks 
under indoor conditions. 

Lindane has not, as yet, been approved for use in aerosol bombs. 
Further toxicological work is required to determine whether or not 
it will be safe for this use. Dr. S. A. Rohwer, United States Depart- 
ment of Agriculture (1950), stated: | 

The information that we have at the present time in refer- 
ence to possible toxic effects through inhalation of small 
particles does not indicate that such use of lindane would 
be acceptable under the terms of the license. Considerable 
investigations will need to be carried on to determine the 
inhalation effect of the chemical before we would feel justi- 
fied in considering it as acceptable for use in household aero- 
sols. 

Lindane, which is also a chlorinated hydrocarbon, is not any 
more corrosive to metal and other parts of application equipment 
than DDT, and could probably be used in aerosol cans, if and when 
approved by the United States Department of Agriculture. 

Lindane acts either as a (1) contact poison, in which the insecti- 
cide comes in direct contact with the insect, larva or egg; (2) stom- 
ach poison, in which the insect eats the insecticide; or by (3) vapor 
action. The contact action and the vapor action are the two chief 
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ways in which lindane acts as an insecticide. While it is very potent 
as a stomach poison, most insects are killed by the contact or vapor 
action before they have an opportunity to ingest the lindane. Most 
researches indicate that lindane acts as a nerve poison, causing a 
nerve paralysis of the insect. 

Depending on the species, lindane is effective against the adults, 
larvae and eggs. Effectiveness against the pupae, in most cases, 1s 
not known. Like other insecticides, lindane is somewhat specific and 
the effectiveness varies with the species of insects, although it has 
been shown to be very effective against larvae and adults of fhies, 
mosquitos, lice, ticks, fleas, mites such as chiggers or mange mites, 
termites, ants, beetles such as stored grain beetles, carpet beetles and 
wood boring beetles. 

The following table shows results of tests against flies (News- 
letter No. 38 from the University of California). Residual tests of 
DDT, methoxychlor, and lindane show comparative 50 per cent and 
100 per cent knockdown times: 


knockdown time 


per cent fly strain 
treatment knockdown Bellflower San Jose Laboratory 
DDT 100 mg. 50 720 mins. 420 mins. 91 mins. 
per sq. ft. (12 hrs.) 
100 2880 mins. 1440 mins. 152 mins. 
(48 hrs.) 
methoxychlor 100 50 255 mins. 56 mins. 37 mins. 
mg. per sq. ft. 100 360 mins. 108 mins. 67 mins. 
lindane 0.3 mg. 50 11 mins. 16 mins. 13 mins. 
per sq. ft. 100 20 mins. 5) mains: 20 mins. 


As lindane is soluble in varying degrees in the common solvents, 
it is suggested that the label should contain the recommendation to 
shake before using, to be certain that the active ingredient is well 
dispersed throughout the solvent. 
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Lindane Vaporizers 


APPLICATION of lindane by direct thermal vaporization of the 

. crystals for use against indoor insects has received much recent 
attention in the sanitary chemicals industry. A number of automatic 
devices which vaporize the lindane with a small electric heating unit 
and which keep a constant supply of lindane vapor in the atmos- 
phere have come on the market. Some of the devices have not lived 
up to their claims of accuracy in rate of vaporization and have 
brought criticism from government experts and also the American 
Medical Association on the basis that too great a concentration of 
lindane vapor in a confined area may be harmful to persons or 
animals occupying the area. 


According to 1951 recommendations of the Interdepartmental 
Committee on Pest Control made up of members from the U.S. 
Department of Agriculture, Departments of Defense and Interior, 
and the U.S. Public Health Service, a thermal vaporizing device 
should evolve one gram of lindane per 24 hours in a room of 15,000 
cubic feet. Devices equipped with accurate thermostats will give 
good vaporization control, a condition which is absent in the cheaper 
machines where variation has been shown from one-third gram all 
the way up to 2%4 grams of lindane per 24 hours. 


Lindane vaporizers give good control of flies and other insects 
in closed areas. They are a very convenient means of insect control. 
They should not be used in kitchens or where open foods are stored, 
or in bedrooms, and should not be operated for prolonged periods 
in rooms occupied by workers or others. They also show promise 
in-the protection of stored products in warehouses as well as against 
moths, carpet beetles, etc. 


ite 
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Toxaphene 


MONG the recently developed organic chlorinated  imsecti- 
A cides is toxaphene (Hercules Powder Co., Wilmington, 
Del.), a chlorinated camphene containing 67 to 69 per cent 
chlorine. An approximate formula is CioH,oCls. It is an amber, 
waxy solid having a mild odor of chlorine and camphor. It has a 
melting range between 65° and 90° C., a density of 1.68 (27° C.), 
and a good residual activity. 


It was first tested against insects in about 1945. Toxaphene is 
being used currently in very substantial quantities in the agricul- 
tural field and for livestock pest control purposes especially agamst 
ticks. Its manufacturer advises against its use in household pestt- 
cides. | 


Toxaphene is soluble in common organic solvents, and has a 
low vapor pressure. Much like DDT, it has a long-term residual 
toxicity to insects. It is attacked by alkalis, and therefore cannot be 
combined or used successfully with such compounds. 


LIVESTOCK AND BARN SPRAYS 


HE U.S. Department of Agriculture estimates damage to 

livestock by disease and parasites at well above 400 millions 

of dollars yearly. The livestock industry, therefore, provides 
a large market for insect sprays and dips. Two quite different types 
of spray are required to fill this demand, and failure on the part 
of consumers to recognize this fact fully gives rise to some con- 
fusion. Matters would be greatly simplified if we could have a 
sharp distinction between dairy sprays intended as killing sprays 
in the dairy barn and milking shed, and genuine repellent livestock 
sprays to be used on the animals. Such a distinction would permit 
economical formulation of sprays to fit sets of requirements not 
combined easily in the same spray. 


Some dairymen recognize this situation and purchase accordingly, 
buying a good grade of odorless fly spray, usually a Grade A or 
AA strength for barn use, and a repellent spray for use on the cows. 
This policy is not general, most consumers demanding a single spray 
suitable for both purposes. While this condition holds, dual pur- 
pose spray formulation must compromise conflicting requirements. 


Whatever the toxic materials used, the knockdown and killing 
power of sprays is influenced by the base oil. The kerosene and 
odorless base oils, used customarily in household sprays and having 
a Saybolt Viscosity of 32 to 36, are satisfactory as bases, but their 
use directly on the animals may lead to too much penetration and 
consequent skin irritation or injury, while their rapid rate of evapora- 
tion reduces repellency values. 


Heavier oils are to be preferred for use as livestock spray bases. 
Some advocate really heavy oils, with Saybolt viscosities as high as 
75; but, in general, the choice falls on oils between 40 and 50 vis- 
cosity. Other requirements are high unsulfonatable residue, mean- 
ing relative freedom from unsaturated hydrocarbons, and a close 
boiling range. A good general specification is as follows: 
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ete GEAVILY occsccccsccececdeceseecsesecessees Coo ee eee 0.820-0.840 
Bemmeourey iscosity, LOO? Fee neck. essecectecceeeeeccese eee 40-50 
1 coclyt LPION GS = 16 esi see 190° F, 
Mirewitonatables Residue ...........2.....:..00--sscesscneseceoneess 90% or more 


MATION, RANG ..co..cs..0..ececssesctesseessecceesseeeecoenene 410-620° F. 


Turning to the question of the selection of toxic and repellent 
ingredients, livestock sprays range all the way from highly repellent 
Sprays, possessing a minimum of knockdown value, to highly effec- 
tive killing sprays, possessing excellent knockdown qualities but with 
little repelling value, and including a number of sprays having little 
effectiveness in either direction. The subject is complicated by the 
rapidly increasing number of toxic and repellent materials being 
advocated for inclusion in livestock sprays, and still more by the 
fact that no satisfactory test method exists for the evaluation of 
the relative merits of different products or combinations of products. 


The Peet Grady method which is used generally for the compari- 
son of household fly sprays, in spite of its recognized limitations, 
is even more inaccurate and misleading when applied to livestock 
sprays. The heavier base oil used customarily in livestock sprays 
affects the results and adds to the inherent inaccuracies of the 
method. Furthermore, the method even at best can measure only 
the speed of knockdown and kill under controlled conditions, and 
throws no light on the equally important aspects of degree and 
endurance of repellency. 


If obtained under controlled conditions and interpreted with 
recognized limitations, Peet Grady results have some value in evaluat- 
ing livestock sprays. However, correct interpretation and evalua- 
tron require considerable experience. Repellency tests have more 
value, but unfortunately are more difficult and expensive to run, 
and at least as difficult to interpret. Various laboratory tests have not 
met general acceptance because of their recognized inaccuracies and 
the uncertainties relating their connection to field conditions. 


Field tests under practical conditions are long, drawn out and 
expensive to run; and because of the number of variables, impossible 
to control. Disagreement on the details of operation and interpreta- 
tion of data imparts doubt as to the usefulness and value of the 
conclusions. 
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An acceptable method for conducting field tests requires a con- 
siderable number of cows kept under the same conditions. Certain 
cows are allotted to each spray under test, and are sprayed with 
a measured dosage, daily or twice daily for a considerable period. 
Fly counts are made continually during the test period at hourly 
or half-hourly periods. Sometimes, a group of unsprayed cows are 
used as the control, or more commonly only one side of each cow 
is sprayed and the unsprayed side used as the control. Since the 
variable attraction, of individual cows for flies necessitates using 
fairly: ,large.groups of animals for each sample being tested, and 
since the partial elimination of other variables demands continuation 
of.the test for.a considerable period, it is evident that the difficulty 
and expense of any comprehensive series of tests is too great to 
permit their general use, even if the results were conclusive, which 
unfortunately is seldom the case. 

As a result, the formulation of livestock sprays may be described 
as being in an empirical and unscientific state, with the field wide 
open for claims, frequently fantastic, as to the merits of different 
materials and of sprays made from them. Without an adequate test 
method, these claims cannot at the present time be readily proved or 
disproved. 

Notwithstanding these limitations, the industry has advanced and 
is still advancing. Sprays’ using carbolic and cresylic acids, creosote 
and tar acids are now practically non-existent, while the safer but 
none too effective pyrethrum-pine oil sprays, depending on a light 
dosage of pyrethrum plus a suitable activator have been displaced 
largely by stronger and more efficient combinations. Pyrethrum is 
still a widely used constituent of livestock sprays, but the necessity 
of using it at an effective concentration is now recognized and more 
effective activators and repellents have been found to use with it. 
About three to four ounces of a standard 20:1 pyrethrum concentrate 
with activator per gallon of stock spray represents average com- 
mercigl “practice. 

Rotenone and rotenoid concentrates also are finding some appli- 
©, cation. When combined with an effective knockdown agent, they 
«_J.contribute not only high killing power as measured by the usual 

are eee but more enduring repellency value. and..power to kill 
ies by contact with sprayed surfaces long after the application of 
the spray. 
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Practically all of the synthetics advocated for tse iu household 
sprays are recommended also for cattle spray formtlation, with the 
apparently well substantiated claim that they contribute repellency 
as well as killing value, and in some cases knockdown value. In 
addition, there are numerous purely repellent substances, such as 
di-butylphthalate, which repel flies without contributing any other 
properties ; as well as other repellents, usually of the so-called vapor 
type, which repel by vapor rather than by contact, and which either 
possess killing power or activate the killing agent used in connection 
with them. Correct application is an important factor both in the 
effectiveness and safety of these sprays. 

Cattle sprays should be applied from the head towards the tail 
to avoid the tendency to penetrate the hair. The spraying equip- 
ment should send out a mist composed of minute globules, which 
should adhere to the coat, but not wet the skin. The entire animal 
should be sprayed, as flies would otherwise bother the untreated 
portion of the animal. The udder and teats should be washed before 
milking. 

Spray applied in too large quantities may do more harm than 
good. It is usual practice to spray cattle once, but no more than 
twice a day, in amounts not in excess of two ounces per animal 
per day. The amount of spray may vary somewhat, according to 
the size of the animal, characteristics of the spray, prevalence of 
insects, etc. According to one source, if a spray wets the skin it 
interferes with its cooling function, thereby throwing additional work 
on the lungs. The lungs may not be adequate under this condition 
to maintain the normal temperature of good health, and fever may 
result. 

There are many parasites that plague cattle, the most common 
being the horn fly, the biting house fly, stable fly and mosquitos. 
The horn fly often remains on the animal while it is being sprayed 
and, therefore, the spray should show a quick knockdown and a 
high final kill, A dairyman likes to see quick action or else he 
imagines the spray is not much good. In addition, it should have 
sufficient repelling power to keep the cow relatively free from biting 
insects that may alight on it later. While flies or mosquitos may 
alight ona cow shortly after spraying, they will be discouraged 
from biting and will fly away to seek hosts elsewhere. A good spray 
should fulfill the following requirements: 
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Knock down or kill insects on cattle while spraying. 

Have good repellent powers for a reasonable length of time. 
Be free from poisonous material which may injure animals 
or taint milk. 

4. Not interfere with the normal function of the skin. 


Saree a 


This latter is dependent to a large extent on the amount of 
spray used, as well as its viscosity. If an electric sprayer is used, 
it should not be held too close to the animal, as it will drive the 
spray particles through the coat to the skin. 

Cattle spray is normally used before milking to quiet the animals. 
In large dairies, the use of a spray before milking saves time in 
hooking up the animal to the automatic milking machines. Some 
claim that the use of cattle spray helps maintain milk production, 
but this is open to question. In some cases, if an unsuitable spray 
is used, or too much of even a good spray, milk production may 
show a reduction. 

In 1945, official cooperative tests* with DDT for the control of 
hornfly were conducted in Kansas on some 8,000 cattle on 32 farms 
and ranches, under the joint supervision of the U.S. Bureau of 
Entomology and Plant Quarantine, and the Southwestern Regional 
Office of the National Live Stock Loss Prevention Board of Kansas 
City, Missouri. 

The study indicated that DDT treated cattle grazed approximately 
one-third longer per day than the untreated animals; thus their in- 
take was greater. More food consumed, together with greater com- 
fort, made them put on more weight. Milk production of dairy 
cows increased from eight per cent to 20 per cent. When the DDT 
treated beef cattle came to market, cattle buyers bid from 25 cents 
to 50 cents per cwt. more on these cattle because of their “bloom”. 
The accompanying table shows gains in weight of cattle and calves 
treated with DDT for the control of hornfly (Siphona Irritans.) as 
compared with gains of untreated cattle and calves, Kansas tests, 
1945, 

The following is a summary of observations on the DDT fly 
control tests: 

1. DDT treatment of cattle will revolutionize summer cattle 

feeding. 


* Cuff, R.L., Soap and Sanitary Chemicals 22, No. 8, 135-187, 1946. 
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2. It will increase gains on pasture cattle and calves during three 
months’ fly season from one-half pound to one pound per day. 


3. Because DDT treated cattle show better quality, they sell for 
more. 


4. It increases milk supply from five per cent to 20 per cent. 


5. Spraying barns, sheds, chicken and log houses clears building 
from flies, fleas, mosquitos, grain beetles, etc., for compara- 
tively long periods. 


Treating calves and barns helps prevent calf scours. 
DDT treatment helps clear up raw spots on skin made by flies. 


8. Treating cattle means added protection from disease organisms 
such as Anaplasmosis, Pink Eye, etc. 


9. DDT is effective as a practical lousekiller on most farm ani- 
mals. DDT, in proper formulations and concentrations, is safe 
for both humans and cattle, and has long residual properties, 
is efficient and inexpensive. 


DDT Fly Control Weight Comparison 


CATTLE 
Average Gain 
Treated Untreated per Animal 
Pasture Weight Pasture Weight Treated over 
Pounds Pounds Untreated 
Daily 
for 90 
Owner No. In Out Gain|No. In. Out Gaix| Lbs. Days 
Barber County 55 1080 1805 225 16 Oe. 1146 174} 51 -56 
Kiewa County 175 570 794 224 50 567 761 194] 30 -50 
(60 days) 
Saline County 42 1110 1215.5 105 42 1022 1085.5 63| 42.2 .47 
Smith County 45 895.5 998 102.5 | 41 867 928 61; 48.7 .49 
CALVES 
Barber County 45 150 470 320 14 125 886 261 59 .66 
Saline County 28 183 347.3 164.3 | 36 eal Bis WA 46.9 .52 


Smith County 27 160 429 269 28 211 407 196 73 ol 
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Pyrethrum Sprays 


YRETHRUM base insecticide materials for stock sprays have 

been used for many years. Laboratory research and field tests 
alike have demonstrated that 20-1 pyrethrum spray with activator 
is a suitable base for cattle sprays. Its predominant qualities of 
safety, knockdown and kill, account for its wide use in the dairy 
industry. Extensive field experiments on repellency show that the 
synergized material yields a cattle spray with repellent properties 
equal, or superior to, a straight pyrethrum spray of the same con- 
centration. The repellent action of sprays made therefrom is good 
for several hours after application. 

A suggested formula for a cattle spray is as follows: 


per cent 
20-1 concentrate with activator (piperonyl butoxide).......... 4.5 
Ingeecticide Base Oil (40-50 viscosity) eee 95.5 
per cent 


Another formula, incorporating the old standby pine oil is as 
follows: 


90-1 concentrate with Activator. ens cee 4.0 
Pine Othvccdcdeccdascccecastess tse Rengoss ences ee ee ae AU 
Insecticide Base Oil (40-50 viscosity ) 2m eee 93.0 


As a barn spray, pyrethrum in a 32-36 viscosity base oil does not 
possess some of the possible hazards of the newer synthetics. To 
offset this advantage, it does not have the residual properties of 
some of the organics. 

Pyrethrins and piperonyl butoxide are combined easily into a 
water emulsifiable concentrate suitable for dilution with water to 
yield a spray or dip effective against the majority of external insect 
pests affecting livestock. 


DDT in the Dairy Industry 


DT was used for several years in the dairy industry and gave 
D excellent results as a barn spray. This was the first product 
that not only killed insects flying in the air, but had the added 
advantage of being residual in effect when sprayed on walls, ceilings, 
etc., in the required dosage. When reports started to come in regard- 
ing milk contamination, the Insecticide Division of the U.S. Depart- 
ment of Agriculture in 1949 announced an amendment to Interpre- 
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tation #16, paragraph K, related to directions for use of DDT 
against insects infesting livestock, which was changed to exclude 
dairy animals from among the animals on which DDT is recom- 
mended. The Interpretation states that DDT should not be used 
on dairy animals or on forage to be fed dairy animals, or animals 
being finished for slaughter. Neither should it be used in dairy 
barns, pending adequate tests which show that under the proposed 
conditions of use it will not cause contamination of milk. 


Pamatticle by H. J. Harris, KE. J. Hansens, and C. C. Alexander, 
in the January, 1950, issue of Agricultural Chemicals, dealing with 
the determination of DDT in milk products in barns sprayed with 
DDT insecticides, points out that by following simple precautions 
it is possible to spray well managed dairy barns without danger of 
a significant milk contamination. 


Four dairy barns in New Jersey were sprayed with DDT insecti- 
cides. Teed troughs, and drinking fountains were covered. Feed 
was removed or covered, and the cows removed during the spray 
application. Milk samples were taken from each barn two times 
before and five times after the application. Although a visible blue 
color, which positively indicates the presence of DDT in the analyti- 
cal method used, was not found in any of the samples, 7 of 28 sam- 
ples showed spectrophotometric evidence of DDT indicating concen- 
items of .03 to .05 ppm. 


Four of the seven apparently contaminated samples came from 
the barn where the least sanitary milk-handling methods were fol- 
lowed. It is doubtful that the indication of minute amounts of DDT 
in one or two scattered samples, as in barns Nos. 2 and 3, has any 
significance. However, when four consecutive samples show evi- 
dence of DDT (barn No. 4), the results probably are significant. 
There were no indications of DDT contamination in any of the 
Ssumples taken from barn No. 1. In barn No. 2, indications of a 
DDT content were found in the first before-spray sample and the 
sample taken the day of the spray. The only sample indicating DDT 
contamination in barn No. 3 was that taken three days after the 
application. Samples taken from barn No. 4 on the day of spraying 
as well as samples taken one day, three days, and one week after 
spraying were found to give indications of minute amounts of DDT. 
Since this barn had the poorest sanitation, it appears that under 


164 SANITARY CHb MICAS 


these conditions milk contamination is more likely to occur. This 
was the only barn where samples were hand milked. These data 
reveal that if milk contamination does occur following barn spraying 
applications, it probably comes from careless handling of milk 
rather than from inhalation, contamination of feed, cows licking 
sprayed surfaces or any of the other ways that have been suggested. 
The pattern of contamination in barn No. 4 is not similar to that 
resulting from the feeding of forage crops carrying a DDT residue. 
The results indicate that when good dairy practices are followed, 
barn sprays applied with simple precautions are not likely to result 
in milk contamination. 

From these tests, it may be concluded that DDT can be used 
safely in barns, providing all precautions are taken. On the other 
hand, it is possibly too much to expect that the average farmer will 
go to all the trouble necessary to prevent milk contamination, and 
it is probably safer as a general practice to employ a more fool-proof 
product. Therefore, the recommendations of the Department of 
Agriculture seem to be justified. 


Methoxychlor on Livestock 
HEN the U.S.D.A. announced that DDT was no longer to 
be used on dairy animals or on forage to be fed dairy animals, 
‘t recommended that methoxychlor, which is the methoxy analog 
of DDT, might be used in this application. Due to its low toxicity 
to warm blooded animals, methoxychlor has been found useful in 
use around dairy barns, and particularly in livestock sprays. Thou- 
sands of animals have been sprayed with or dipped in methoxychlor, 
and no injury to any of the animals has been reported. The US0 
reports (Bur. of Entomology and Plant Quarantine, U.S. Digiaes 
lease, Science 107, 38, 1948) that young calves are not harmed by 
a single application of as high as eight per cent methoxychlor. 
Methoxychlor is the approved common name for 2,2-bis( p- 
methoxyphenyl)-1,1,1-trichloroethane, earlier called methoxy DDT, 
DMDT, and dianisyl trichloroethane. It can be formulated as dilute 
dusts, wettable powders, liquid oil concentrates, oil emulsifiable con- 
centrates and aerosols. It is slightly soluble in hydroxylic organic 
solvents, more soluble in paraffinic solvents and vegetable oils, and 
very soluble in aromatic chlorinated and ketonic materials. It ts 
insoluble in water, acids and alkalies. 
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The following discussion from an article on methoxychlor by 
C. J. Krister (Agricultural Chencals 6, No. 7, 39-41, 1951) reviews 
the application on livestock : 

“Although several insecticides are known to penetrate the skin 
and to appear in the milk of animals, methoxvchlor presents no such 
hazard to consumers of milk products. 

“The appearance of insecticides in milk was described by Carter 
(report at the December, 1947, meeting of the Amer. Assn. of Eco- 
nomic Entomologists). In tests on herds of dairy cattle sprayed 
four times during the summer, weekly milk samples from each herd 
were analyzed. In over 90 per cent of the samples tested, no 
methoxychlor was found in the milk. In samples that did show 
methoxychlor, the investigators doubted that the insecticide had 
been absorbed through the skin of the animal. By comparison, DDT 
appeared in every sample, and at a level (0.6 p.p.m.) six times 
that of methoxychlor, 

“Interest in methoxychlor insecticide reached a new high in the 
spring of 1949, winning approval by the U.S. Department of Agri- 
culture as safe to use on dairy cows and slaughter animals. Since 
use of DDT and many other chlorinated hydrocarbons was cited as 
possibly dangerous, the whole problem of use of residual insecti- 
cides became much debated by the public as well as by scientists and 
users of these materials. This concern has emphasized even more 
the interest in methoxychlor as a relatively safe and effective product 
for control of insects on livestock, on crops, in households and indus- 
trial plants. 

“The material ts effective in controlling many insects affecting 
livestock. Its residual action is equal to that of most insecticides 
suggested for use on animals. 

“Methoxychlor is not effective against hog mange (sarcoptic) or 
ticks. It will not control deer or horse flies (tabanids), although it 
appears to repel these insects for several days. 

“Some of the more important tests on livestock are described 
below : 


HORNFLIES 
“The U.S. Department of Agriculture has reported, ‘Methoxy- 


chlor gave good control of hornflies on ca‘tle. A 0.5 per cent wet- 
table-powder spray (two quarts per mature animal) applies to dairy 
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cattle in Texas and to beef cattle in Kansas provided 20 to 24 days 
protection, as compared with 28 to 30 days for DDT. In Missouri 
both materials protected animals for about 6 to 7 weeks.—’ 

“Fourteen official cooperative tests (Bureau of Entomology and 
Plant Quarantine, U.S.D.A., State Extension Entomologists of 
Missouri and Kansas) on hornfly control were run during the sum- 
mer of 1948 in Kansas and Missouri at a concentration of 0.5 per 
cent methoxychlor prepared from 50 per cent wettable powder. The 
shortest period of protection was 42 days and the longest was 85 
days. 


CATTLE LICE 

“Complete kill of short-nosed ox louse was obtained on a herd 
of 72 steers with 0.4 per cent methoxychlor applied by high pressure 
sprayer. The hair was found to be insecticidal to lice at the end of 
20 days, which is longer than the known incubation period for eggs 
of this louse. Other experiments showed that biting ox lice can 
be controlled completely in one treatment of 0.25 per cent methoxy- 
chlor, and long-nosed ox lice with one application of 0.5 per cent 
methoxychlor. Cuff has confirmed these results by showing that 
complete louse control on cattle was obtained by the application of 
0.5 per cent methoxychlor. 

“The work of the U.S.D.A. has been summarized as follows: 
‘Sprays containing 0.5 per cent methoxychlor gave good control 
of short and long-nosed cattle lice. It also showed promise com- 
parable with that of DDT for controlling the tail louse.” 


STABLE FLIES and HOUSEFLIES 

“Tn summary of numerous du Pont tests in barns on stable flies: 
‘Methoxychlor is very good as a residual spray for stable flies on 
surfaces on which flies remain for a long time. Methoxychlor will 
do as much to control stable flies as any other residual insecticide 
currently known.” 

“Cuff reports that one per cent concentration of methoxychlor, 
when applied correctly to dairy cattle, helps reduce the number of 
stable flies for about one week. 

The U.S.D.A. reports, “Methoxychlor has shown considerable 
promise for the control of the stable fly. In cage tests, a wettable 
powder spray containing 0.5 per cent methoxychlor applied to cattle 
prevented feeding of stable flies for several days, and killed most 
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of the flies that took blood during the first week after treatment. 
DDT did not prevent flies from feeding, but killed flies that took 
blood.” 

Eddy and McGregor (J. Econ. Ent. 42, 547-48, 1949) state 
that methoxychlor is superior for stable fly control in knockdown 
and duration of effectiveness. Cages treated with methoxychlor and 
stored outdoors for 50 days gave 100 per cent knockdown in 14 
minutes; DDT and several other insecticides were ineffective. 

Tor houseflies, the U.S.D.A. reports that under laboratory con- 
ditions methoxychlor is almost as long-lasting as DDT. 


Thanite Sprays 


HE activity of toxicants used in cattle sprays is influenced by 
aE. viscosities of the base oils in which they are used. In gen- 
eral, the killing power varies inversely with viscosity, but this varia- 
tion is less pronounced with “Thanite”’ (Hercules Powder Co., Wil- 
mington, Del.) than with pyrethrum and other commercial toxicants. 
As a rule, it is necessary to use 3.5 to 4.0 per cent “Thanite” in 
the oils used generally for livestock sprays to get an AA Peet-Grady 
rating. However, the Peet-Grady test was not designed for live- 
stock sprays. It gives general indications of effectiveness, but results 
may not correlate closely with those obtained under field conditions 
on cattle. More to the point is a large amount of data on “Thanite,” 
which was obtained in the barn and in the field. 

The results of tests of seventeen barn spray formulations are 
described in ‘Comparative Toxicity Under Barn Conditions of Live- 
stock Type Fly Sprays Made from Various Combinations of Toxic 
Mieredients and Base Oils.”’* The data show that three per cent 
“Thanite”’ gave better knockdown and kill than five per cent 20:1 
pyrethrum. Better results were obtained with “Thanite”’ in heavy 
base oils than with competing materials in light oils. 

In addition to providing rapid knockdown and high kill, livestock 
sprays also should provide repellency for some time after applica- 
tion. “Tests of Fly Repellents of Known Ingredients and of Se- 
lected Commercial Sprays of Dairy Cattle,”** by A. O. Shaw, estab- 


* I, W. Atkerson, Roger C. Smith, A. R. Borgmann, and H. C. Fryer. Journal of 


Economic Entomology, 37, 428-435, 1944. 
** AO. Shaw, R. C. Smith, F. W. Atkeson, H. C. Fryer, A. R. Borgmiann, and 


F. J. Holms. Journal of Economic Entomology, 36, 28-32, 1943, 
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lishes the highly effective repellency to stable flies of livestock sprays 
containing “Thanite.” | 


Chlordane ys. Livestock Parasites 


CATTLE LICE 


All common U.S. species of cattle lice may be controlled by one 
application of a two per cent chlordane dust, or by one thorough 
wetting with a 0.25 per cent emulsion. Animals infested with cattle 
lice must be treated thoroughly from the face to the tip of the tail 
and down to the hoof. In treating with a liquid, the animal should 
be drenched. The recently developed “underline” attachment for 
power spraying the necks, briskets and between the front and hind 
legs is an excellent attachment for the power sprayer. 


TICKS 


Many species of ticks are killed by 0.25 per cent emulsion of 
chlordane when thoroughly applied to animals. Tick attachment is 
prevented for two weeks or longer by dipping or spraying animals 
with a 0.5 per cent chlordane emulsion. The Lone Star tick is elimt- 
nated almost completely from infested areas, by application of 20 
pounds of five per cent chlordane dust (one pound technical chlor- 
dane) per acre. 


CATTLE GRUBS 

The northern cattle grub (H. bovis) has been destroyed com- 
pletely in backs of cattle treated thoroughly with a 0.25 per cent 
chlordane emulsion applied with high pressure guns. 


FLIES 

Stable flies, horn flies, and house flies are controlled for periods 
of two to three weeks on cattle and other livestock, by application 
of a 0.25 per cent chlordane emulsion. Barns, stables, sheds and 
other resting places should be sprayed with a 0.5 per cent chlordane 
emulsion or suspension. Against flies, a combination of DDT and 
chlordane may be used advantageously, since DDT will last longer 
on backs of cattle, whereas chlordane will adhere longer on legs and 
the belly, where stable flies attack. 


MISCELLANEOUS PESTS 
Sheep “Ticks” (keds) and lice are controlled by dipping in 0.125 
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per cent chlordane emulsion, or dusting thoroughly with two per 
cent chlordane powder. 


Wool maggots may be controlled by a one to two per cent emul- 
sion chlordane. 


Hog lice are eliminated by thoroughly spraying the litter or the 
hogs themselves with 0.25 per cent chlordane emulsion or dusting 
with two per cent chlordane powder. 


Poultry lice may be controlled by dusting the litter with a five 
per cent chlordane dust. 


Note: The maximum dosage of chlordane recommended in oil 
solution for livestock application by conventional spray method is 
0.25 per cent, to be applied at the rate of no more than one fluid 
ounce per day per animal. The maximum dosage recommended for 
a water emulsion for livestock application is a one per cent chlordane 
concentration. 


Lindane and Toxaphene for Fly Control 


N the spring of 1949, the U.S. Department of Agriculture sug- 
I gested that methoxychlor might be used as a residual spray, 
and pyrethrum or organic thiocyanate space sprays be used imstead 
of DDT inside dairy barns and milk processing plants. Lindane 
was suggested also as a residual spray for fly control in dairy barns. 
By the end of 1949, the U.S.D.A. recommended that both lindane 
and toxaphene might be used to control several insect parasites o1 
livestock, 


Lindane consists of at least 99 per cent gamma isomer of ben- 
zene hexachloride, and contams only traces of the other isomers. 
It is practically free of a “musty” odor, and is considerably less toxic 
than technical benzene hexachloride. It is obtainable commercially 
as a 25 per cent active wettable powder, or as an emulsion contain- 
ing 20 per cent active ingredients. The Bureau of Entomology and 
Plant Quarantine recommends that where lindane insecticides are 
used as residual treatment, the finished spray contam three-tenths 
to one half per cent lindane. The spray should be applied so as 
to wet all treated surfaces thoroughly to the point of run off. The 
amount of spray required to wet surfaces in most dairy barns with- 
out run-off will vary, but usually, one gallon will treat 500 square 
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feet of surface. Non-porous surfaces may require as much as one- 
half per cent lindane spray. | 


Experiments with lindane for controlling flies have been carried 
on by various state employees, by the insecticide industry, and by 
entomologists of the Department of Agriculture. Studies indicated 
that lindane, applied as a residual spray, is effective even against 
house flies that have developed resistance to DDT and to methoxy- 
chlor. Applications remain effective for three to six weeks. 


The following are recommendations by the U.S.D.A. in connec- 
tion with the use of lindane to control flies around or in dairy barns 
and milk processing plants on the farm: 


(1) Follow sanitation practices, especially the disposal of manure 
and other materials in which flies breed. 


(2) Apply residual sprays of insecticides, such as DDT, chlor- 
dane, BHC, toxaphene, methoxychlor or lindane to places 
outside dairy barns where flies concentrate. These residual 
sprays may be used on the outside walls of dairy barns, on 
fences, in hog pens, calf barns, stables, poultry houses, on 
garbage cans and similar places. 


(3) exclude flies, where practical, from dairy barns and from 
milk rooms by screening doors, windows and similar open- 
ings. 

(4) Apply residual sprays of methoxychlor or lindane to the in- 
side of dairy barns and, if necessary, to milk rooms. 


(5) Apply as may be needed sprays of methoxychlor or pyrethrum 
and activators such as piperonyl butoxide to dairy cows. 


(6) Use space sprays or aerosols containing pyrethrum and acti- 
vators, or organic thiocyanates if needed. 


Toxaphene is now recommended for the control of ticks, lice, 
hornflies, and sheep ticks on all livestock except dairy cows. This 
material is of special value in the control of ticks. For controlling 
ticks, and lice on cattle and swine, sprays containing 0.5 per cent 
toxaphene should be used. Lice on sheep and goats and the sheep 
tick can be controlled with dips containing as little as 0.1 per cent 
toxaphene. 
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Hornflies are controlled nearly as well with sprays containing 
foxaphene, as with those containing DDT. When used as a 0.5 
per cent spray, at the rate of about two quarts per mature cow, the 
period of protection afforded by toxaphene is about three weeks. 


Ticks of nearly all important species can be controlled with 
toxaphene sprays. These parasites are among the most difficult to 
control of all livestock pests. Toxaphene will protect animals from 
reinfestation by ticks for two to three weeks or longer. 


One treatment of louse-infested animals with a spray containing 
toxaphene will often provide control of these insect parasites. The 
tail louse, however, requires additional treatments. Lice on goats 
were controlled with dips containing no more than 0.1 per cent of 
toxaphene. 


Complete control of sheep ticks has been obtained by use of 
toxaphene dips containing 0.05 to 0.2 per cent of the chemical. Good 
control of this parasite has been obtained also by use of sprays 
containing 0.5 per cent of toxaphene, applied thoroughly during 
warm weather to animals when the wool is only a few inches long. 


Lindane now is recommended also as a spray for the control 
of lice on dairy cows, and for the control of lice and ticks on other 
cattle. For louse control, a concentration of 0.03 per cent is recom- 
mended. Used alone, lindane will not prevent reinfestations by cer- 
fai species of ticks for periods longer than a week to ten days. 
When used at a concentration of 0.025 per cent lindane in com- 
bination with 0.5 per cent DDT, however, the period of protection 
can be lengthened to two or more weeks. Lindane as a dip con- 
taining 0.02 per cent of the chemical will also control lice and sheep 
ticks on goats and sheep. Good control of sheep ticks can be obtained 
also when sprays containing 0.03 per cent lindane are applied thor- 
oughly during warm weather, when wool on the sheep is short. 


Lindane was recommended for use by Agriculture Department 
scientists for the first time in the summer of 1949 as a residual 
spray against flies in farm dairy barns and milk plants. 


According to entomologists, these chemicals always must be used 
carefully. JTivestock men are cautioned to handle concentrates with 
care, observing the recommended concentrations, and not exceeding 
the dosages. 
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Control Recommendations 


EPORTING on experiments with control of ticks on dairy 
cattle using DDT, BHC, lindane, methoxy-DDT, chlordane, 
toxaphene, DFDT, pyrenone and combinations of these materials, 
D. E. Howell, Oklahoma A. & M. College, Stillwater, Oklahoma, 
observed that BHC and lindane provide the quickest kill, but a 
mixture of BHC and toxaphene gives the most economical control 
in the field. 

Tests conducted in Florida in 1948 and 1949 to evaluate the 
effectiveness of various insecticides for the control of houseflies in 
the dairy barns were reported upon by I. H. Gilbert and H. G. 
Wilson, B.E.P.Q., Orlando, Florida, and J. M. Coarsey, Savannah, 
Georgia, The best results were obtained with chlordane, followed 
by lindane and Compound 497. Toxaphene, DDT, and methoxy- 
chlor were effective in some barns, but not in others. Pyrethrum 
extract combined with piperonyl butoxide was ineffective. (Editor’s 
Note: This is merely one series of tests. Others elsewhere have 
shown different results.) Laboratory tests with flies from various 
dairies in one locality showed that all were much more resistant to 
DDT and methoxychlor than flies from the laboratory colony. 

In a paper by D. E. Howell and F. A. Fenton of Oklahoma 
A.& M. College, Stillwater, reports were submitted on analyses of 
milk and tissues from animals sprayed with DDT, chlordane, BHC, 
methoxy-DDT, and toxaphene. Unless cattle were sprayed much 
more frequently than was necessary for external parasite control, 
these investigators reported, the total organic chlorides present in 
the milk were not greater than two ppm, regardless of the insecti- 
cide used. Less than 10 ppm were stored in the tissues. 

In a paper reporting on experimental work on the same sub- 
ject at the Kerrville, Texas, laboratory, three years’ studies on the 
effects of use of sprays and dips of DDT, TDE, methoxychlor, 
chlordane, toxaphene, lindane and mixed isomers of BHC were 
reviewed. All of these insecticides, when applied as sprays or dips, 
were absorbed and stored in the fat, it was reported. Spraying dairy 
barns with DDT or TDE for fly control resulted in milk contami- 
nation unless special precautions were taken. , 

In the paper on “Insecticides for Livestock Pest Control” by 
E. F. Knipling (Soap and Sanitary Chemicals 26, No. 6, 130-135, 
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155, 157, 1950) the following review of control measures for ticks 
and lice is presented: 


TICKS 

“Toxaphene, chlordane, and lindane are effective against most 
or all of the important ticks affecting livestock, including the lone 
star tick, the winter tick, the Gulf Coast tick, the ear tick, and the 
cattle tick. Lindane is by far the most effective against all stages 
of the ticks present on animals, killing all forms at concentrations 
of 0.03 per cent or lower. However, this insecticide does not 
provide long-lasting protection, and for this reason is especially use- 
ful in combination with DDT or some other insecticide. 


“Toxaphene at 0.5 per cent concentration will kill all stages 
of the ticks mentioned and will protect animals from reinfestation 
for two weeks or longer depending on the species of the tick. Chlor- 
dane has not been tested as extensively as toxaphene, but against the 
lone star tick, the winter tick, and the ear tick it has given com- 
parable results. 

“itethoxychlor, TIDE, and DDT used alone are generally un- 
satisfactory because the engorged ticks are highly resistant to these 
insecticides. However, against the lone star and Gulf Coast ticks 
DDT. provides protection against reinfestation comparable with that 
obtained with toxaphene and chlordane. 


LICE 

“Most of the new insecticides are highly effective against lice 
on cattle, swine, and goats. Generally, with a single treatment a 
Spray containing 0.5 per cent of DDT, chlordane, toxaphene, TDE, 
or methoxychlor will provide practical control of short- and long- 
nosed cattle lice. Lindane at a concentration of 0.03 per cent will 
also effectively control these lice on cattle. Complete eradication of 
lice from herds can seldom be expected with these msecticides used 
as sprays, however, because of the difficulty of obtaining complete 
coverage of animals. In the Southeast, where the tail louse is preva- 
lent, workers at the Savannah, Ga., laboratory of the Bureau of 
Entomology and Plant Quarantine have found that Nmgher concen- 
trations of insecticide are usually required to control the tail louse 
than are necessary for other cattle lice. Most cattle in this area 
are short-haired and much less spray or dip is retained when they 
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are treated. This may explain in part why higher concentrations 
of insecticides are required. DDT at 1.5 per cent concentration and 
methoxychlor at 1.0 and 1.5 per cent have given complete control 
of the tail louse. A spray containing 0.05 per cent of pyrethrum 
and 0.5 per cent of piperonyl butoxide gave complete control of 
motile forms of the tail louse, but considerable numbers of young 
lice were present 2 weeks after treatment. Similar results with this 
combination have also been obtained against the short-nosed louse 
in Texas. 


“Lice on goats are readily controlled with dips containing 0.2 
to 0.25 per cent of DDT, TDE, methoxychlor, toxaphene, or chlor- 
dane. Benzene hexachloride dips containing 0.025 to 0.03 per cent 
of the gamma isomer will also provide good control. However, it 
is not possible to determine accurately the relative effectiveness of 
all the new materials when tested at lower concentrations. Toxa- 
phene seems to be among the best, however, because one treatment 
in a dip containing 0.1 per cent of this insecticide has completely 
controlled the common biting lice as well as the sucking lice on goats. 


“The hog louse is also satisfactorily controlled with the various 
insecticides, although comparative tests have been limited. Indica- 
tions are that toxaphene and chlordane are superior to DDT, 
methoxychlor, and TDE. Benzene hexachloride at 0.025 per cent 
of the gamma isomer is indicated to give good control but not eradi- 
cation from the herd. 


SHEEP TICK 

“Tests in Oregon by members of the Corvallis, Ore., laboratory 
have shown that dips containing 0.2 per cent of DDT, TDE, or 
methoxychlor, 0.05 per cent of chlordane or toxaphene, or benzene 
hexachloride at 0.006 per cent gamma provide complete control of 
sheep ticks. Ground derris or cube containing 5 per cent of rotenone 
used at the rate of 8 ounces per 100 gallons also provide complete 
control. 


“Tests have shown that complete or near complete control of 
the sheep ticks is difficult with sprays containing any of the new 
insecticides or rotenone. However, in Oregon and Texas good results 
have been obtained under certain conditions when sprays containing 
0.5 per cent of chlordane, toxaphene, or DDT are thoroughly 
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applied. Good control has also resulted with sprays containing 0.05 
Perecent Of Gamma benzene hexachloride. The degree of control 
obtained with sprays depends on the thoroughness of application, 
length of fleece, time of year, and possibly other factors. Best results 
are obtained when sprays are thoroughly applied during warm sea- 
sons and when the wool of the animal is less than two inches in 
leneth.”’ 


BEDBUG LIQUIDS 


N an unpopularity contest among household pests, the bedbug 
would undoubtedly take first prize. A housewife might casually 
mention to her friends that she was bitten by mosquitoes in her 

home, but for her to admit she could not sleep on account of bed- 
bugs,—well, that is something that she probably would not tell 
even to her best friends. 


The average man may go back to a hotel if the food or service 
was not up to his expectations, but if he were bothered by bedbugs 
there just once, he would have such an abhorrence to that particular 
hostelry that his first experience there would doubtless be his last. 


The presence of the bedbug cannot be necessarily laid to negli- 
gence, improper precautions, or unsanitary conditions inasmuch as 
It may gain entrance from outside sources. In apartment houses, 
it may migrate easily from an infested apartment to one which was 
free thereof previously. In hotels it may have used a previous guest 
as its carrier. In crowded sections of a city, if a family moves out 
of an infested house, the bedbugs, due to stress of hunger, will seek 
other sources of food supply and may enter the neighboring house, 
or, they may gain access to a house by being carried in with the 
laundry or on the person of anyone entering. 


As a rule, however, the bedbug is more often found in dirty, 
unsanitary homes, hotels or places which furnish suitable hiding 
and breeding places in cracks and crevices in wooden beds, furniture, 
mouldings, loose wall paper, base boards, floors, etc. The older type 
tenement houses, jails, institutions, factories, lodging houses, etc., 
are favorite hunting grounds for these unwelcome guests and though 
persistent effort will help to keep them under control, the chances 
for reinfestation in these places are naturally greater than in a more 
modern, clean and well kept establishment. 

The bedbug, known under various local names, is of ancient 
lineage and has spread from country to country accompanying man 
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in his travels. Ships are often bothered with the pest and help to 
carry the Clunex lectwrius all over the globe. Outside of its bite, 
which interferes with peoples’ sleep, the unpleasant odor which the 
bedbug exudes adds to its odium. As a spreader of disease, the bed- 
bug, however, is of little importance though its bite is poisonous 
{0 some persons, resulting in inflammation. 

The bedbug is prolific in its breeding habits. The female may 
lay one to five eggs nearly every day for two months or more. One 
female produced 190 eggs in one prolonged reproducing period. 
Under favorable conditions there may be four broods a year. Warm 
weather increases breeding activity and cold has the opposite effect. 
I¢egs hatch in from seven to ten days so it may be understood how 
even one female may contaminate an entire premises. 

The bug takes from five to ten minutes to fill up with blood 
and this meal will suffice for from six to ten days, during which 
time the pest retires to its nest. If its food supply is cut off, the 
bedbug is a champion faster and has been known to survive for as 
long as a year without nourishment. 

Bedbugs, in some respects, are more difficult to control than flies 
Or mosquitoes, due to their habits of concealment in cracks and 
crevices and behind wallpaper, and to their great resistance against 
some toxic agents. However, their relative immobility renders them 
easy victims of adequate control measures. 

Before the advent of DDT, kerosene, benzene, turpentine and 
similar liquids were used in bedbug control. These liquids were 
applied freely to flood the cracks and crevices to thoroughly wet 
the bugs, but were not completely satisfactory. They, furthermore, 
presented a fire hazard and damaged the furnishings. 

DDT sprays have practically replaced all of the older methods 
of control. A five per cent DDT oil-base spray is the usual formula- 
tion employed in homes for controlling this pest. Where the white 
deposits left by DDT powders need not be considered, as in rough 
buildings, barns, etc., these may be used instead of the oil base 
sprays. 

When a DDT spray is applied to a surface, evaporation of the 
base leaves a film of DDT crystals, which acts on the bugs as they 
walk over the film. Complete kill of the bedbugs may not occur 
for 48 hours after they come in contact with the insecticide. Studies 
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by Barnes indicated that the minimum period of exposure to DDT 
crystals on filter paper, glass and unpainted wood is one hour. 
Barnes observed also that moving bedbugs were more susceptible 
to DDT residues than bugs that remain relatively stationary. 

A five per cent DDT spray applied to the mattress, springs, and 
bedstead usually controls the bedbugs, since they must crawl onto 
the bed to feed, and thereby contact the DDT deposit. It is ad- 
visable also to spray other possible hiding places in the room. 

Practically any type of sprayer can be used, although a surface 
sprayer that makes a wet spray is preferred to a space sprayer that 
fogs a room. A recommended dosage is one quart of five per cent 
DDT spray to every 250 to 500 square feet (Mallis’ “Handbook 
of Pest Control,” MacNair Dorland Co., 1952). 

Pyrethrum, “lethane,” thanite, chlordane, or combinations of 
these may be formulated as household sprays to control bedbugs. If 
pyrethrum is used, it should be used in concentrations greater than 
that employed in control of mosquitoes. 

Since DDT has no effect on the eggs of bedbugs, complete con- 
trol will not be effected until the eggs are hatched, and the bugs 
killed by contact with the insecticide. The eggs are killed by hydro- 
cyanic acid gas, which may be used in fumigating infested premises. 
Hydrocyanic acid gas is an effective remedy as it penetrates readily 
into cracks and crevices. However, the gas is poisonous, and should 
be used only by professional exterminators who understand its 
hazards. 


COCKROACH CONTROL 


ate a further problem, since they may also transmit disease 
} by contaminating foods with various germs. A number of 
disease organisms, including those that cause cholera, tuberculosis, 
leprosy, and dysentery have been found to pass unharmed through 
the digestive tract of roaches (F. C. Bishop, Soap and Sanitary 
Chemicals, April 129-135; May 141-145, 1950) and thus may be 
transmitted by pests coming in contact with infested foods, clothing, 
Clc, 


PR ESIDES creating a nuisance and annoyance, cockroaches cre- 


The cockroach is of economic importance in hotels, restaurants, 
private homes, all food shops, and on shipboard. In these localities 
they may be found behind stoves, around hot water pipes, under 
sink boards, in food storage rooms, etc. One of the first steps 
in the control of this pest is the removal of logical hiding places, 
such as filling in cracks, repairing water leaks to reduce undue 
amounts of moisture, and keeping foods covered. 


A number of new insecticides, for the control of roaches, have 
been introduced over the course of the past few years, and it has 
been difficult for entomologists and consumers alike to keep pace 
with the latest developments. Some of the materials giving good 
kill of roaches in laboratory tests are: parathion, benzene hexa- 
chloride, chlordane, toxaphene (Hercules Powder Co., \WWilmington, 
Del.), azobenzene, calcium dicyanimide and DDT. However, while 
these materials give good kill in the laboratory, not all of them 
are good as insecticides against roaches, since some exhibit an ob- 
jectionable odor or toxicity to higher animals. The important fac- 
tors to consider in the formulation of a roach insecticide are: effec- 
tiveness, safety around foodstuffs, and cost. 


With the release of DDT to the general public in 1945, this 
chemical was generally adopted for use against roaches. Since then, 
however, other chemicals have been found more effective. Chlordane 
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formulations, particularly, have proved most satisfactory. The Con- 
stumers Union Report (June, 1947, vol. 12, 446) refers to chlordane 
as “the answer to the housewife’s prayer, so far as cockroaches are 
concerned.” Tests indicate that chlordane exceeds DDT in toxicity 
against the American roach. Against the German roach, two to 
four per cent chlordane is faster acting and more toxic than ten 
per cent DDT. The chlorinated camphene known as “toxaphene”’ 
has also indicated good blatticidal properties. Comparative results 
of studies of various new insecticides are indicated in Table 1 and 2. 

Several formulations used against roaches are as follows (C. W. 
Kruse, Soap and Sanitary Chemicals, No. 11, 131 (1948) : 


Dusts 


I. DDT technical without diluent 


II. 50% chlorinated camphene in 
tale 


III. 50% benzene hexachloride 
dust 


Liquids 
IV. DDT in kerosene 


V. 5% chlordane in deodorized oil 


VI. 22% benzene hexachloride 
in cyclohexane 
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Table 1 


TOXICITY STUDIES AGAINST GERMAN ROACHES; 
(Dust settling chamber method. Diluent in most mixtures 
pyrophyllite plus pyrethrum marc D, where indicated) 


per cent 

active MALES FEMALES 
ingre- per cent Survival per cent Survival 

Insecticide dients Kill time kill time 

Pyeetium mare D (Powell) *.......... a: 0 — 0 — 
DM (Gergy A5)** nn... 5.0 100 35.0 Da 15.5 
ieeGeigy AlO)* .....u. eee 10.0 100 30.7 87 13.0 
Pee Baker technical) .................... 10.0 100 30.6 93 67.4 
DDT (Rohm & Haas micronized).... 10.0 100 28.5 99 63.7 
oti pres. pyrethrins* ................ 8% 88 44.8 wl 65.4 
ipresnated pyrethrins* .................. 0.5 70 51.8 34 63.6 
Chlorinated camphene (No. 3956C 10.0 100 15.0 100 22.8 
PIO TAVIIENE)  -c...2...s2sccenene0eeeces 5.0 100 24.3 100 40.1 
Benzene hexachloride (Hooker)...... 1.0 100 Ba.0 100 55.3 
Pideemilus 75% Marc ......-......--.-2------ 1.0 100 28.0 100 d2.4 
Benzene hexachloride (Merck)........ 1.0 100 ol 100 47.8 
Benzene hexachloride (Merck)........ 0.5 100 ey) 100 65.9 
Pie plus 50% MAC .............c00000.-0-- 0.5 100 Pa el 98 62.1 
Benzene hexachloride (DuPont)...... 1.0 66 52.8 20 70.0 
Cloke ass asaa PAY) 100 40.6 98 68.8 
Cluilccev 1.0 100 aus! 82 84.5 
@mlordane plus 50% mare ................ 1.0 100 Dae 46 80.0 
Zinc dicyanimide (Amer. Cyan.).... 25.0 87 74.4 46 80.0 
Zine dicyanimide plus 75% marce.... 25.0 100 126 100 20.9 
PRMGMOTCVANIMIGE .......-.........2.-..ccceee002- 10.0 84 78.6 38 89.0 
Zine dicyanimide plus 75% mare...... 10.0 100 32.0 93 48.7 
Calcium dicyanimide (Amer. Cyan.) 50.0 100 8.4 100 13 
Calcium dicyanimide (Amer. Cyan.) 25.0 100 Teo 100 2IE 
Calcium dicyanimide (Amer. Cyan.) 10.0 100 33.7 89 52.8 
Calcium dicyanimide plus 75% mare 25.0 100 10.7 98 30.8 
Calcium dicyanimide plus 75% marc 10.0 93 Boue 1a 48.8 
eepaaiiia ¢McConnon) ................ 10.0 98 28.7 15 52.2 
Sabadiila (McConnon) .....................- 50.0 100 Tes 100 22, 
papadiiila plus 50% marc ................ 10.0 100 33.9 a7 54.8 
Sabadilla plus 50% boric acid ........ 10.0 100 64.0 40 (ecal 

Sabadilla plus 50% sulfur ................ 10.0 76 45.0 Ie — 
Sodium fluosilicate (Planters) ........ 25.0 100 45.6 49 77.0 
Sodium fluoride N (General mic.).. 10.0 92 34.6 48 62.0 
Piseve plus’ 90% marc ..................--.. 10.0 100 15.1 58 39.5 


Soom tiuo0roacetate ..............--....---- 10.0 100 19.7 90 AZ 5 


* Diluent not known. 
7 Data from G. E. Gould Soap and Sanitary Chemicals 24, No. 8, 149 (1948). 
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Table 2 


TOXICITY STUDIES AGAINST GERMAN ROACHES+ 


(Dust settling chamber method. Diluent in all mixtures pyrophyllite) 


per cent 
active 
ingre- 
Insecticide dients 


: 2.0 
1.0 

0.5 

0.3 

0.2 

0.1 

eee 1.0 
0.2 

Gamma isomer of BHC (8).............. 2.0 
ie 

0.5 

0.3 

0.2 

Orr 

Benzene hexachloride (4) A ............ 0.3 
Bee 0.3 

Co eee 0.3 

Ae scan 0.2 

B eee 0.2 

C= 0.2 

DDT (DuPont 50% W powder)...... 5.0 
DS 

1.75 

LD 

0.75 

0.5 

Sodium fluoride (commercial grade) 50.0 
25.0 


Benzene hexachloride (1) 


Benzene hexachloride (2) 


Chlorinated camphene (5) ..:........... 2.9 


Thiophos 3422 (from 0.25% dust).... 0.25 


eal 
100 
100 
100 
100 
100 
50 
100 
72 
100 
100 
100 
67 
30 
al 
100 
o2 
100 
98 
72 
100 
100 
100 


100 
100 


100 
100 


MALES 
time 


WSS 
23.7 
22.1 
35.3 
31.3 
58.0 
Patel’) 
35.6 
23.5 
21.5 
22.1 
54.4 
53.6 
(7-0 
39.0 
04.4 
36.0 
35.5 
45.7 
34.6 
37.2 
41.4 
63.0 
51.1 
59.4 
34.3 
52.9 
63.5 
78.3 
Ove 
41.4 
61.0 
68.2 
(Mies 
Zaid 
25.2 
32.6 
45.1 


FEMALES 
per cent Survival per cent Survival 


kill 


100 


~ 100 


100 
100 
94 
20 
98 
42 
100 


time 


31.0 
58.8 
32.8 
56.2 
41.7 
74.0 
og. 
65.9 
41.7 
43.1 
55.1 
62.2 
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per cent 

active MALES FEMALES 

ingre- per cent Survival per cent Survival 
Inseetieide dients Kill time Fill time 

Chlordane (from 1945 2% dust)...... 1.0 100 DS.0 91 83.1 
Chlordane (from 1946 5% dust)...... 5.0 100 43.9 100 60.3 
2.0 100 57.4 89 ion 
1.0 98 led 83 Saal 


0.75 61 11.8 23 89.0 
0.5 56 13.2 Ze 90.4 
0.25 14 84.6 0 — 


7 Data from G. E. Gould Soap and Sanitary Chemicals 24, No. 8, 178 (1948). 


One comment on the use of DDT in roach powders is that they 
are slow in action. The National Pest Control Association reported 
that an added paralyzant is needed in the DDT formula to effect 
a quick knockdown of crawling insects (R.B. Schwitzgebel, Soap 
and Sanitary Chemucals 22, No. 5, 131, 1946). The fast action of 
“Lethane A-70” roach powder became well known in the late Forties, 
and results of tower tests with the German roach indicated that the 
addition of as little as 2.5 per cent ‘“Lethane A-70” to ten per cent 
DDT, substantially improved the formula. A combination of five 
per cent “Lethane A-70” and five per cent DDT was found to be 
superior to either toxicant when used alone at ten per cent. 


Roach powders containing pyrethrum powder, sodium fluoride, 
or borax as the active ingredients are still in use. Costs, local laws 
or ordinances, and personal opinions as to the efficiency of various 
ingredients enter into the decision of the manufacturer as to which 
ingredients are used. Although pyrethrum formulations are not as 
effective against roaches as chlordane, DDT or some of the newer 
synthetic insecticides, the pyrethrum products are sometimes pre- 
ferred because they come closest to the ideal of complete safety and 
freedom from irritation to humans. 


The relatively high concentration required for effective results 
and the consequent high cost, has led some manufacturers to use 
lower concentrations of pyrethrum, and supplement its killing power 
with other ingredients. Within certain limits, this can be done with- 
out sacrifice of effectiveness or crossing into the danger zone. An 
odorless and harmless activator has been found and is used widely 
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with pyrethrum, with actual increase of efficiency against roaches. 
Rotenone and dihydrerotenone also have proved valuable in increas- 
ing the eventual kill when the pyrethrum concentration is kept 
sufficiently high to insure irritation eviction and knockdown. 

Sodium fluoride has also been used for many years in cockroach 
formulations. Its use is restricted, however, since it is poisonous 
to people and animals. The danger of poisoning is less today than it 
was some years ago, since the manufacturers now furnish sodium 
fluoride tinted a Nile blue. The Chemical Specialties Manufacturers 
Association has adopted blue fluoride as the official standard color- 
ation of the compound. 

Sodium fluoride is mixed with equal parts of inert material such 
as flour or talc, and there is almost no appreciable reduction in kill- 
ing power. In case tests* made by the Department of Agriculture, 
as low as 18 per cent sodium fluoride with 82 per cent inert dust, 
killed 100 per cent insects within 24 hours. 

Borax is a slow killer, taking from four to seven days to take 
effect, and must be applied thoroughly and regularly to accomplish 
extermination. If infestation is severe, borax has but limited effec- 
tiveness. It is used occasionally in connection with the surer killers 
to lower costs. Although it may be termed “active ingredient” on 
a roach powder label, according to the Department of Agriculture, 
it is not much more than an adulterant. 

As indicated in the preceding discussion, however, the current 
emphasis in cockroach control is on chlordane formulations, and to 
a lesser extent on DDT. 

Starch, sugar, talc, flour, ground flint, plaster of paris—are inert 
materials and are used in roach powders as fillers or extenders. Some 
manufacturers try to justify the use of starch, sugar or flour on the 
theory that they act as bait, but this is not borne out in practice 
inasmuch as if a powder is sprinkled around cracks, etc., the roaches 
do not hesitate to walk through it whether food is added or not. 

Insecticides are commonly applied as powders or sprays. The 
powders are spread on surfaces where the roaches may come in 
contact with them. The sprays either suffocate the pests by forming 
a thin air-excluding layer over the body of the insect, or act 
directly on the nervous system of the pest. However, to be effective, 
the sprays have to reach the insects, and are not always effective 


*U. S. Dept. of Agric. Bulletin No. 707, p. 10. 
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because of their limited ability to penetrate deep into crevices, 
or behind baseboards and walls where roaches make their nests. 
Commercial roach control operators used to make an extensive use 
of electric and steam vaporizers, which filled spaces with vapor. 
Electric spray guns are also effective in driving a finely atomized 
Ppa ito crevices, etc. 

One of the advantages of the newer residual type insecticides 
is the effectiveness of the residual film left by spraying. Although 
the “residual action” insecticides are usually rather slow in their 
toxic action, taking at ieast several hours after contact to kill an 
insect, their overall effect is quite satisfactory. Residual films may 
remain lethally active for as long as six months. Chlordane, either 
the two per cent oil solution or the water emulsion is very effective 
against roaches. It may be applied as a spray or painted on with 
a brush. It does not leave an unsightly film, is colorless, and should 
be applied freely to cracks, crevices, niches, and spaces in walls. In 
the home it may be used to coat shelves, baseboards and walls. 

Besides the standard means of application by spraying or dusting, 
insecticides have also been incorporated in “smoke aerosols.” A 
patented cannister for dispensing DDT, benzene hexachloride, and 
other insecticides has been developed by the Bickford Research 
Laboratories, Avon, Conn. The insecticide is enclosed in a com- 
bustible cord, one end of which is attached to an automatic lighter. 
The cord is stated to contain not less than 20 per cent DDT by 
weight of the cord and not less than 0.45 grams of DDT per foot. It 
is stated further that the aerosol particles remain in the air for one 
to two hours, penetrating cracks and crevices and finally leaving 
a uniform deposit of DDT on all surfaces. A dosage of one foot 
of cord per 60 cubic feet for most household insects and one foot per 
30 cubic feet for more resistant insects is recommended (H. L. Sweet- 
man, E. L. Clark, and A. I. Bourne, Soap and Sanitary Chemucals 
24, No. 10, 141, 1951). 

Another product consisting of a combustible cord in which DDT 
or other insecticides are incorporated is known as “Cordacide.”’ 
Rotenone, pyrethrum and nicotine have been used successfully in 
this type of dispenser, however, the good results with DDT have 
resulted in this material being used almost exclusively in this dis- 
pemeer (P. P. Wallace, D. E. Pearsall, Soap end Sanitary, Chemucals 
ezeeo. 10, 139, 1946) 


MOTH PREPARATIONS 


AMAGE caused by moths is estimated at about $200,000,- 

000 a year. Lack of control of this pest is due primarily to 

inadequate knowledge by the housewife of the effective 
chemicals, dosages, correct methods of application, and general pre- 
cautions to be followed. A general understanding of moth habits, 
and biology, is helpful in fighting this pest. 

The species of moth that does the most damage in the home is 
the webbing clothes moth (Tineola biselliella hummel). The case- 
making clothes month (Tinea pellionella L) is second on the list, and 
the tapestry moth (Trichophaga tapetzella L) is third in importance. 
The moths that appear in large numbers and fly freely in lighted 
rooms are generally harmless and will not eat household fabrics. 
They are of a variety that live on outdoor vegetation and have been 
attracted by light inside. 


) 


The webbing clothes moth, or “miller,” is shy of light and is 
found generally in dark corners. It does not itself feed on fabrics, but 
lays eggs which develop into the worms, or larvae, which are re- 
sponsible for damage to fabrics. The larvae, when grown, are 
about a half-inch long. They spin cocoons, and in these they trans- 
form to the next stage, the pupa, or chrysalis, from which the next 
generation of flying moths emerges. 


A few hours after leaving the cocoon and mating, the female 
begins to lay eggs in groups of 25 to 300. The eggs are white, smaller 
than pin heads and are deposited usually in fabrics on which the 
larvae will later feed. The female has a life of from ten to forty days 
—the lower figure being more common. The eggs hatch in from 
four to eight days in warm weather, extending to three weeks in 
cold weather. 


The larval stage, the period in which the clothes damage occurs, 
varies from forty days to several years, depending on the nature of 
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the food supply, temperature, humidity and other factors. The 
larva may remain dormant for part of the time. The pupa, or 
chrysalis stage, is of eight to ten days’ duration in summer and a 
month in winter—then the new generation moth develops. Moths 
may be troublesome in heated buildings any time of the year, though 
their greatest activity is in May, June, July, September and October. 


Farmers Bulletin 1353, U. S. Department of Agriculture, stresses 
constant alertness to combat moths. It also states there is no practical 
treatment known that will render materials absolutely immune to 
attack. A number of patented mothproofing products on the market, 
consist of preparations which precipitate in the fibre of the material 
during or after dyeing and are claimed to be partially or totally 
unaffected by wear, dry cleaning or washing. Such products would 
solve the moth problem, if all lived up to their claims. The difficulty 
seems to be that if the product is applied in a water solution or an 
organic solvent, these same liquids tend to redissolve the active ma- 
terial in the process of washing or dry cleaning. A number of law- 
suits have been instigated by purchasers of “moth-proofing” products 
that did not fulfill their promises. 


One preparation suggested for application to finished materials 
in the course of drycleaning is a patented cinchona alkaloid solution. 
Still other mothproofing preparations are available, which are de- 
signed for spraying on woolens, rugs, garments, etc. Results are 
more satisfactory, however, if the article can be immersed completely 
in the liquid. Another patented mothproofing preparation consists of 
a 0.5 per cent solution of sodium silico-fluoride, with a small amount 
of soap or other wetting agent. 


S. Marcovitch* reports the results of his experiments in regard 
to the permanency of moth-proofing with sodium silico-fluoride. A 
piece of mohair was dipped in a saturated solution of sodium silico- 
fluoride and then cut into three pieces. One piece was dry cleaned, 
the second washed in soap and water, and the third kept as a check. 
Carpet beetle larvae were placed on all three samples, and on an 
untreated control sample. After five weeks, all the larvae were dead 
on the sample mothproofed but not cleaned and also on the sample 
mothproofed and dry cleaned. The larvae lived about three weeks 


*J, Econ. Entomology 28, 495-6, 1935. 
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longer on the mothproofed and washed sample, while all larvae were 
still alive after eight weeks, on the non-mothproofed controls. 

Sodium silico-fluoride is insoluble in organic solvents so that dry 
cleaning does not impair its efficiency. It is only slightly soluble in 
water, and a single washing does not destroy its moth-proofing 
qualities, althought it does impair the protective action. 

The use of the organic compound aluminum fluoformate* as a 
mothproofing agent is mentioned. When applied to a fabric and 
heated, it produces aluminum fluoride, which is insoluble in water 
and dry cleaning solvents. Its main disadvantage is that formic acid 
is formed when the product is heated. Several patented silicofluoride 
preparations on the market consist of combinations of magnesium 
silicofluoride and ethanolamine silicofluoride. Lithium fluosilicate has 
also been used as the active ingredient of a commercial mothproofing 
solution. One formula from patent specifications calls for the use of 


per cent 
Soditun Silicofluoride 22... 0.60 
Potash Alum <:¢2.-204-4.5082 0 0.30 
Oxalic Acid scene 0.03 
Water ccccccccdesceneodeceescceececeeseetnssses se 99.07 


DDT has also found a prominent place in the production of 
mothproofing agents. According to Froelicher** a two per cent 
emulsion of DDT, calculated on the weight of the material sprayed, 
protected woolens and carpets from moths and carpet beetles for 
over one year. Mallist suggests the following formula for a 25 per 
cent DDT concentrate: 


per cent 
DDT fbiccsin. eck Ac 23 
Kylene® ceccsecece oe eee once ee 68 
Emulsifier (such as “lriton X-100°) 22 ee 7 


Dissolve the DDT in the solvent, and then add the emulsifier. DDT 
has been used also in the preparation of solid mothproofing agents, 
as when combined with paradichlorobenzene and naphthalene. 
Various processes have been developed for the application of DDT 
in dry cleaning. In one process, the DDT solution is applied as a 
spray during centrifuging, and the solution is forced uniformly 


*Jones, H. I., Extermin Log. 6: 18, Feb., 1938. 

**Fyoelicher, V., Pests 12:12, Aug., 1944. . 

+ Mallis, A., ‘“‘Handbook of Pest Control,” New York, MacNair-Dorland Co., 1945, 
pp. 207-235. 
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through all parts of the fabric. Contamination of the regular dry- 
cleaning solvent is prevented, and the load dried in the usual way. 

One part of rotenone in 500 parts of carbon tetrachloride has 
been used successfully to mothproof* piano felts. One per cent or two 
per cent rotenone dissolved in acetone is reported as a satisfactory 
mothproofing material in the Journal of Economic Entomology 23, 
mre 1930). 

There are over 1,000 patent formulas on mothproofing prepara- 
tions, but a relatively small number are marketed commercially. 
The few effective preparations should be used with care to avoid 
danger of shrinkage of the materials ‘treated. The preparations 
used most widely are those which aim to repel ‘and kill moths, eggs 
and larvae. Their effectiveness is dependent « on the formula, method 
and frequency of application. 

A good fly spray will destroy moths if used correctly. As moths 
are considered easy to kill, 12 ounces of pyrethrum to a gallon, or 
its equivalent, is sufficient. Lethane, chlordane, DDT and _thanite 
sprays are also used widely. 

As the public usually associates cedar odor, naphthalene or 
paradichlorobenzene with moth chemicals, these are sometimes em- 
ployed to impart an odor to the spray. 

Moth sprays are often applied directly on materials and in a fairly 
large volume. Ordinary fly spray may cause oil staining, especially if 
made from ordinary kerosene, so that a light, deodorized oil having 
a flash point around 175° F. is preferred. Staining may be due to the 
inclusion of heavy oils and small amounts of other greasy substances 
from the particular perfume used, or from pyrethrum or derris 
resins or other extractives. It may also be caused by holding ‘the 
sprayer too close to the article to be disinfested. 

In moth sprays, the fire hazard should be taken into consideration. 
The faster the evaporation and the lower the flash points the more 
danger from fire and explosion. However, the cost of the preparation 
is often important, which accounts for unsuitable oils being widely 
used by some compounders. To avoid the fire risk, and to minimize 
the danger of staining two parts of carbon tetrachloride may be used 
with one part of either of the above oils. This yields a more expensive 
product, since carbon tetrachloride costs appreciably more than kero- 
sene or deodorized oil. 


*Turner, N. and Towsend, J. I. Rept. Coun. State Ent., 1933 Bull.. 360 pp.479-480, 1934, 
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A moth spray that has consumer appeal because its effects are 
visibly apparent, but one that is high in price, is composed of one 
gallon of carbon tetrachloride in which three pounds of paradichloro- 
benzene have been dissolved. When sprayed, the liquid deposits a 
white frost which disappears slowly. There is no staining or fire 
hazard. If the paradichlorobenzene is reduced somewhat in the formu- 
la, the frosting is lessened. If kerosene is added to reduce cost, it in- 
terferes with the crystallization of the paradichlorobenzene. 

Frequent brushing and beating of materials dislodges or kills the 
delicate moth eggs and larvae. Draperies, carpets and rugs that are 
vacuumed thoroughly and regularly are usually immune to moth 
damage. Dry cleaning is 100 per cent effective. Once demothed, 
woolens and other vulnerable materials that are to be stored should 
be kept in air-tight enclosures which may consist of chests, closets or 
paper bags. Air-tightness is the important element necessary to pre- 
vent reinfestation. The so-called moth-proof paper bags on the market 
are treated with tar, cedar or pine oils. They have no value in killing 
moths that may be present or those that may enter later. Plain paper 
bags are just as satisfactory. Any torn bag is worthless. 

When materials are packed away in air-tight containers, additional 
safety is obtained by the use of a pound or two of naphthalene flakes 
or balls. Naphthalene is popular with the housewife on account of its 
cheapness, though it evaporates slowly and the odor is quite persis- 
tent. Paradichlorobenzene, in crystal or cake form, has replaced 
naphthalene to a large degree. Its odor is more pleasing and it 
evaporates more rapidly. It should be used in the same dosage as 
naphthalene. For certain types of moth control, such as in upholstered 
furniture, paradichlorobenzene is preferred to naphthalene (see 
Farmers Bulletin 1655). 

It is unfortunate that too many uninformed sellers of paradichloro- 
benzene moth control materials have sold a considerable part of the 
public the idea that all that is needed to keep moths away is to hang 
a small para moth cake in the closet. 

Used in this fashion such products are worse than useless. They 
can be effective only when a sufficient quantity is provided in an air- 
tight chamber to provide an effective concentration of vapor. The 
U. S. Department of Agriculture specifies that where paradichloro- 
benzene is labeled as an insecticide, the directions on the package must 
call for the use of one pound of available material for each 100 cubic 
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feet of confined space. The small closet cakes still offered on the 
market cannot afford any appreciable degree of protection, and 
merely build up a sense of distrust in the minds of users who often 
find that they have depended on a false feeling of security in their use. 

The toxicity of hexachlorethane to clothes moths is reported by 
yet 959). “Molnar* reports that in some instances hexachlor- 
ethane alone was found superior to paradichlorobenzene ; however, in 
most cases, combmations of paradichlorobenzene and hexachlor- 
ethane had the best effect. A commercial mixture of 50 per cent of 
each of these compounds is desirable because its evaporation rate is 
the same as that of pure paradichlorobenzene. An 80/20 mixture of 
hexachlorethane and naphthalene also eime, Coodmresulis acea larva- 
cide because of a synergistic effect. 


Particularly favorable results have been obtained with a group of 

moth proofing products known as the ‘“Eulans” (General Dyestuffs 
_Corp., New York). These are colorless materials which go into the 
fiber like acid dyes and do not wash off, thus giving excellent pro- 
tection against moths. Tests have shown these compounds to be re- 
sistant to washing and to dry cleaning solvents. “Eulan CN” is 
probably the most widely used of these products. Chemically, it is 
the sodium salt of pentachlorodihydroxy triphenylmethane sulfonic 
acid. The addition of 1.5 per cent of this compound to the dye bath, 
calculated on the weight of the material to be treated, is reported to 
be sufficient to protect the fabric against clothes moths. 


The “Eulans” are applied best in the factory in a bath, although 
~Eulan NK” may be prepared at home in a hot bath and the. applied 
to dyed or undyed wool, hair, bristles, etc. One of the disadvantages 
of this group of chemicals is that for the most part, they cannot be 
applied to finished products. 

Another moth-proofing agent attracting considerable attention is 
*Mitin FF” (Geigy Co., New York). According to Snelson** it is 
a substituted urea, containing a dichlorodipheny! ether and a sulfonic 


group. It behaves like a colorless, fast, dyestuff and can be applied 
to the fabric from the dye bath. 


Still another group of new mothproofing compounds are the 
“Mystoxes” + said to be protein pentachlorophenol and_ protein 


*Molnar, N. M., Soap and Sanitary Chemicals 23, No. 7, 148 ff, 1947. 
**Snelson, T. J., Textile J. Australia 23: 856 1938. 
tLesser, M. A. Soap and Sanitary Chemicals 25, No. 4, 133 0, 10928). 


2 SANITARY “CHE Mig4iS 


lauryl pentachlorophenol complexes. They may be applied at any 
stage of the wool processing operation. 

Substitute phenols, quaternary ammonium conipounds, thioacetals, 
and heterocyclic compounds are patented chemicals suggested as moth- 
proofing agents.* According to Back** (1937), pentachloro dioxy 
triphenyl-methane sulfonic acid solution, applied in a hot dye bath 
at the rate of two per cent by weight of dry woolen goods, is a 
satisfactory mothproofer, resistant to washing with water and dry- 
cleaning. 

Gum camphor, one of the older chemicals used in mothproofing 
has lost its popularity on account of its high price and its lack of 
effectiveness as compared with some of the more recent chemicals. 

Pyrethrum powder, if fresh, will kill clothes moth larvae if 
dusted on clothes, etc., which are to be packed in an air-tight bag or 
chest. One disadvantage is that the powder must be brushed off before 
the clothes are worn. Pyrethrum powder deteriorates when exposed 
to air and is not a particularly satisfactory material for moth control, 
being inferior in results to naphthalene or paradichlorobenzene. 

Cold storage is employed extensively to protect furs, carpets and 
similar articles. The temperature ranges usually from 40-42° F. It 
has been found that the larvae of the webbing clothes moth and the 
black carpet beetle can withstand a temperature of 18° eer 2 
considerable length of time. The cold itself is not as important as a 
sudden change from a cold to warm and back to a cold temperature, 
again. 

Some storage firms are equipped with tight vaults which are 
fumigated, and this is a very satistactory treatment. Fumigation 
of homes, hospitals, hotels, etc., is resorted to occasionally when 
conditions permit. Hydrocyanic acid gast or sulfur dioxide are used 
also at times with the usual precautions. The latter is not popular, 
due to its bleaching effect. Formaldehyde is non-effective. Carbon 
disulfide is effective at temperatures above 70° F., however, the 
disulfide vapor entails a fire hazard slightly greater than gasoline 
fumes. 

Carbon tetrachloride, at a temperature of 70° F. or higher 1s 
preferred to disulfide, as it is non-explosive and non-inflammable. 
Good results are obtainable by using a mixture of carbon tetra- 

* Hoskins W. M. and Van Ess M. J., Pests 8:4 8-12, 1940. 
** Black, E. A., U. S. Dept. Agr. Farmers’ Bulletin 13858, 19387. 


+ Detailed information is given in Farmers Bulletin 699, Bureau of Entomology 
of U. S. Dept. of Agriculture. 
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chloride and carbon disulfide in the ratio of two or three parts 
tetrachloride to one part disulfide. The concentrated fumes should not 
be inhaled for any length of time. Still other mixtures consist of 
three parts ethylene dichloride and one part of carbon tetrachloride, 
or one part ethylene oxide and ten parts of carbon dioxide. 


Cedar chests, to be effective, should be air tight and made of red 
cedar heartwood, 34” thick on sides, ends and bottom. Covers should 
be either of solid red cedar or of other wood lined with red cedar 
veneer. Newly hatched clothes moth larvae will die in such chests, 
according to tests by the U. S. Bureau of Entomology. Chests of 
neutral wood having solid bottoms of 34” red cedar and lined on 
sides, ends and tops with 1/20” red cedar veneer permit the develop- 
ment from egg to adult with resulting moth damage to contents, it 
was found. While a good cedar chest can be depended on to kill 
newly hatched larvae, the chest cannot be certain to kill moths, eggs 
or worms after they are half to full grown or after they are three to 
four months old. Neither will the chest kill all the pupae. For these 
reasons, fabrics should be dry cleaned, brushed or beaten before 
packing in a chest. 


Hanging garments in the hot sun for several hours 1s an excellent 
means of killing or driving moths from fabrics. Fabrics that will not 
be injured by hot water may be immersed therein at a temperature 
of 140° F. for ten seconds and all moths, eggs and larvae will be 
destroyed. 


Cedar chips, cedar shavings or cedarized wood are only partially 
dependable, and never effective against half to full grown larvae. 
They lose their odor and often become valueless before they are 
purchased by the user. 


Knockdown moth closets and chests, sometimes treated with cedar 
or other oils, are sold widely by department stores. Their appeal 
lies in their low price. As moth protection, their value is negligible 
as very few, probaly none, are air-tight. They are usually little 
more than glorified corrugated paper cartons but are convenient as 
contaimers for sweaters and woolen garments that are first demothed 
and then wrapped in air-tight rubber or paper bags or other closures, 
and protected by the plentiful addition of naphthalene or paradi- 
chlorobenzene among the garments. 
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Some model vacuum cleaners have a blower attachment to hold 
paradichlorobenzene crystals. The fumes are potent in a confined 
space such as closets. After the door has been opened, the closet is 
subject to reinfestation. 


AEROSOLS 


HE first commercial application of aerosol dispersion was 

during World War II, when the insecticide industry applied 

these units to propel DDT and pyrethrum against flies and 
mosquitos. The insecticide industry was almost exclusive in the 
use of this applicator, so that “aerosol” and “insecticidal bomb” be- 
came practically synonymous. The public had to be re-educated to 
recognize the term “aerosol” merely as a type dispersive unit, which 
could be used in other industries. By 1950, with the introduction 
of commercial aerosols for products dispersing shaving cream, 
shampoos, whipped cream, paints, cosmetics, etc., the public was 
well acquainted with liquefied-gas propelled products. 


An aerosol, strictly speaking, is a system of particles of ultra- 
microscopic size dispersed in a gas. Liquid particles make up a fog, 
and solid particles form a smoke. Insecticidal aerosols may be formed 
by: (1) spraying a solution from a container of liquefied gas; (2) 
spraying a solution of an insecticide, such as DDT in fuel oil on a 
heated surface, or (3) incomplete combustion of tobacco or other 
material containing an insecticide. The first mentioned method of 
producing aerosols is the one associated most commonly with com- 
mercial aerosol products. 


The earliest mention of aerosols was in 1925 when Gibbs in a 
monograph gave a comprehensive survey of the properties of this 
system. Others contributing to research were Whytlaw-Gray and 
Patterson in their treatise on “Smoke” in 1932. Up to 1941, aerosols 
as a commercial proposition were practicarlly unknown. In that year, 
Dr. Lyle D. Goodhue, then associated with the U. 5S. Department 
of Agriculture, read a paper on the work carried out with insecticide 
aerosols. It was realized by the Surgeon General of the Army that 
this development would have practical application in the Armed 
Forces to help kill insects. Funds were soon forthcoming for ad- 


Moth control by aerosol presents a clean, 
effortless method of application of the 
insecticide which has won wide popularity. 
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ditional experimental work. Patent No. 2,321,023 was granted on 
June 8, 1943 to Goodhue and Sullivan. At that time, they were 
connected with the Bureau of Entomology and Plant Quarantine, 
Agricultural Research Administration, United States Department of 
Agriculture. The patent relating to a “Method of Applying Parasiti- 
cides” was assigned to the Secretary of Agriculture and his succes- 
sors in office. Therefore, the public is assured of the use of this 
invention free from monopolistic control. It is estimated that 
about 35 million aerosol bombs were used by the Armed Services 
during World War II, for the dispersion of insecticides against 
mosquitos, flies, and other pests. 

Proponents of aerosols point out that the aerosol basic charact- 
eristic in regard to its ability to float in the air for a longer length 
of time than insecticides disseminated by the old-type sprayers, 
increases the contact time with the insects. Therefore, a space insecti- 
cide that is aerosol propelled has greater killing power per unit of 
fermesmienredient, If has been claimed by Dr. L. D. Goodhue that 
one pound of insecticidal aerosol 1s equivalent to two gallons of 
normal insect spray, though extensive and conclusive comparison 
is unavailable up to date to substantiate this ratio. Considering the 
added convenience of the aerosol, its economy or luxury is perhaps 
secondary. 

Aerosols depend on propellents which are sealed in a container 
at low temperature along with the active ingredients such as an 
insecticide. Propellents are gases at room temperatures, but can be 
liquefied at temperatures of about 20° F. When the release mecha- 
nism of a bomb is pressed, the imprisoned gas, and insecticide are 
released, and expand to about 260 times the original volume. 

The propellent-insecticide mixture is discharged through an 
orifice from .013 to .024 inches in diameter. The propellent (liquefied 
gas) evaporates almost immediately, leaving the insecticidal particles 
suspended in the air. Because the insecticide particles are relatively 
non-volatile, they do not diminish in size. Particle size in aerosol 
mists 1s controlled by the proportion and nature of the non-volatile 
components. Particles smaller than 0.5 microns are not of practical 
value, because a lethal dose is collected on the insect too slowly. The 
most effective particle range appears to be between 10 and 20 microns. 
small, slow-moving particles are not deposited easily, and very fine 
particles may remain suspended for periods up to two or three 
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hours. The aerosol bombs used during World War II contained 
five percent pyrethrum extract, containing 20 per cent pyrethrins, 
two percent sesame oil, and 93 percent “Freon-12.” This formula 
was modified later to contain two per cent pyrethrum extract, eight 
percent sesame oil, and 90 per cent ‘“Freon-12.” Near the end of 
the war formula No. G-179 was developed, which contained two 
per cent pyrethrum extract, three per cent DDT, five per cent cyclo- 
hexanone, five per cent lubricating oil, and 85 per cent “Freon-12.” 
At the end of the war, the bombs found their way into civilian 
use. Most of the bombs marketed during 1946 contained two per cent 
pyrethrum extract, three per cent DDT, five to seven per cent cyclo= 
hexanone or 10 to 12 per cent methylated naphthalene, and the re- 
mainder “Freon-D12.” 

Developments in the formulation, method of use and packaging 
of gas propelled insecticidal aerosols since the war have been rapid. 
Much of this has been stimulated by the discovery and availability 
of new insecticidal chemicals. Competition to produce less expensive 
devices has also contributed to developments, particularly in aerosols 
used to combat household pests. 

The earlier work and development was directed to provide more 
convenient and effective means of controlling insects which annoy, 
attack or transmit diseases to man. Aerosols were intended to be 
released in closed spaces, and it was therefore necessary that the 
various ingredients be harmless to man. Prior to recommending any 
formulation for use in aerosol form, all the ingredients were ap- 
praised for their toxicity to man. This means that materials not 
tested and cleared as to freedom from health hazard are not acceptable 
for use in household aerosols under the licensing procedure. This 
fundamental practice imposes certain limiting factors in the formu- 
lation of these household aerosols, restricting the propellent gases, 
the solvents and toxicants that may be used. Such restrictions are, 
however, not necessary for all types of insecticidal aerosols. There 
are certain uses, such as in greenhouses, where appropriate safe- 
euards can be employed to protect the operator while applying and 
after using the insecticide. In these cases highly toxic materials 
may be used with reasonable safety. 

As noted in the formulas indicated above, the early aerosols 
used Freon 12 (dichlorodifluoromethane) as the propellent. This 
liquefied gas developed a pressure 70 pounds per square inch at 
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70° F. and 185 pounds pressure at 130° F., necessitating the use of 
containers of heavy drawn steel, which was either welded or brazed. 
The containers are described in the Interstate Commerce Commission 
Specifications Numbers 9 and 10. The high pressure required units 
of sturdy construction, which sold retail at about three or four 
dollars each. Later developments led to the manufacture of low 
pressure insecticidal aerosols which could be sold at a lower price, 
and therefore could reach a larger purchasing group. 


Among the propellents suggested for use in aerosols are: the 
mimes) 1, 12, 21, 22, 113, and 114;” the “Genetrons, 100, 101, 
102a, 102b, and 102f,” methylene chloride, propane, butane, pentane, 
and carbon dioxide. These compounds vary in molecular weight, 
gauge pressures, boiling points, viscosity, odor, toxicity and flam- 
mability. The different properties of the various propellents permit 
formulators to select the propellent most suitable for the product to 
be dispersed, taking into account, odor, taste, toxicity, stability, 
corrosion, solubility, etc. 

The success of aerosols for insecticidal use led to application 
of the aerosol principle in other fields. To mention a few—waxes, 
space deodorants, window cleaners, mold preventatives, insect re- 
pellents, glycols, lacquers and varnishes, and fire extinguishers. Pro- 
ducts that are applied by brush or spray are potential markets for 
aerosols. It is to be noted that aerosols should meet special Depart- 
ment of Agriculture standards. 


Aerosols are usually packed for distribution by concerns special- 
izing in this work. It is stated by H. E. Peterson of the Continental 
Filling Corporation, Danville, Illinois, that in the last two years 
the sales of aerosols have jumped to 33 million dollars. The low 
pressure aerosols usually contain from ten to sixteen ounces of ma- 
terial, and most products have to be reformulated for aerosol use, 
using the most suitable propellent therewith. 


Until recently, the ingredients of a popular brand of an aerosol 
insecticide were 2% DDT, 0.2% pyrethrins, 1% sesamin, 6.8 petrole- 
um distillate, and 90% propellent. Other formulas could contain 
“Thanite,’ “Lethane,”’ chlordane, or other synthetics, activators, and 
pyrethrins. Large size aerosol machines of which there are several 
en the market are available where large areas are to be disinfested. 


Battery of Peet-Grady chambers for test- 
ing liquid insect sprays against house 
flies at the entomological laboratories of 
the Sinclair Oil Co., East Chicago, Ind. 


INSECTICIDE TESTING 


Poet TICIDES may be tested and evaluated either by chemical 

determination of known active ingredients or by biological 

testing directly against live insects. Experience has shown that 
certain percentages of active ingredients in an insecticide will en- 
able the product to act as an effective insect killer under the condi- 
tions for which it is designed and recommended. Chemical analysis 
can determine the content of active ingredients and if recognized 
to be sufficient, the product generally may be assumed to be satisfac- 
tory without further comparison. 


In testing insecticides directly against living insects, a further 
assurance of satisfactory performance, or lack of it, is determined. 
However, in all tests involving living organisms, numerous vari- 
ables enter the tests which complicate matters. No two insects or 
batch of insects are exactly alike. Resistance to the effects of 
insecticides varies from insect to insect of the same kind. This 
type of biological testing is usually carried out in conjunction with 
some standard material as a yardstick. Thus, in the case of the 
official Peet-Grady Test for insect sprays, a standard insecticide 
liquid known as the Official Test Insecticide is the material against 
which other insecticide liquids are tested for comparative effective- 
ness against the same strain of flies in simultaneous testing. 


Peet-Grady Test 


The Peet-Grady Method was adopted as an official test in 1932 
as a method to evaluate the insecticidal value of liquid insect sprays. 
It has since been improved in certain details, having been revamped 
in 1952 under the official direction of the Insecticide Scientific 
Committee of the Chemical Specialties Manufacturers Association. 


This method of test is a means of determining the relative 
efficiency of contact insecticides dissolved in fly spray base oils 
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suitable for household and industrial use. The method does not 
apply to cattle sprays having viscosities materially higher than 
those of fly spray base oils. As a biological test it is subject to 
variations which accompany the reaction of living organisms and 
should be employed under the supervision of a person familiar with 
the biological testing of insecticides. In order to measure with 
reasonable tolerance the relative effectiveness of different insecti- 
cides, the test is designed to be used in conjunction with the “Offi- 
cial Test Insecticide” as the basis of comparison. 

Two methods, or procedures, are permitted. The small group 
method is substantially the same as outlined at the time the test 
was adopted in 1932 while the large group method was adopted 
officially in 1938. Both methods are being used extensively, and 
if correctly employed, evaluation by either test may be expected 
to be in reasonable agreement. 


II. Apparatus 


A. Reference Insecticide: The reference insecticide shall be the 
current Official Test Insecticide (OTI) prepared and sold by the 
CSMA, 110 E. 42nd Street, New York 17, New York. The OTI 
is carefully standardized by both biological and chemical analysis 
and it must not be diluted or changed in any manner. 

B. Atomizer: The Special Atomizer No. 5004, constructed by 
the DeVilbiss Co., Toledo, O., must be used, preferably with the 
DeVilbiss No 631 cut off. This atomizer shall be operated with 
air free of contaminants and maintained at a constant pressure of 
12.5 + 0.5 pounds per sq. in. measured by a gage of not more 
than 30 pounds capacity or a manometer. The atomizer shall de- 
liver 12 cc. of OTI in 24 seconds (tolerance + 1 second) and 
this should be checked frequently. Atomizers failing to meet this 
test should be repaired by the manufacturer or replaced. 

C. Test Insect: The test insect shall be the adult house fly (Musca 
domestica L.) reared from a strain mixed under the supervision of 
the CSMA. Flies in test groups shall be not less than 3 nor more 
than 6 days old at the time of testing, and must meet the CONDI- 
TIONS FOR OFFICIAL BY ALUAT ION Ms ccticnma# 

D. Fly Cages: Cages of any convenient type may be used if 
they provide at least one cubic inch of space per fly and at least 2 
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sides and the top are screened. The floor of the cage preferably 
is detachable, to facilitate cleaning and inserting a paper floor cover- 
ing. The cages are constructed of wood or other suitable material 
and fly wire screening, and are fitted with a sleeve opening, rubber 
membrane, or a door. 


£. Kearing Room: This room may be of any convenient. size 
constructed sc as to be free from strong drafts, and maintained 
at a temperature of 82 + 2 degrees Fahrenheit and relative hu- 
midity of 50 + 5 per cent. It should be separate from the testing 
room in order to eliminate the possibility of traces of insecticide 
coming in contact with the test insects. Ventilation should be 
provided to reduce odors and gases from fermenting media. 


I’, Testing Room: This room may be of any convenient size 
capable of holding the standard Peet-Grady Chamber and permitting 
adequate additional space for the operator to handle the test effi- 
ciently. While conducting tests, this room shall be maintained at 
a temperature of 75 to 85 degrees Fahrenheit. It is suggested 
that relative humidity be held between 40 and 70 Pet Celie. omnce 
the exhaust fan of the chamber will move relatively large quanti- 
lies of air, the temperature of the air entering this room should be 
approximately that specified above. 

G. Peet-Grady Test Chamber: The Test Chamber shall be 
rigidly constructed of wood, metal, or other suitable material. 
The inner suface shall be smooth, impervious to the usual house- 
hold type of insecticide, and as free from cracks, projections, ledges, 
etc., as possible. The chamber shall be a 6 ft. cube by internal 
measurements, with a tolerance of plus or minus 1 in. for any 
dimension. One wall shall contain a tight-fitting door large enough 
for a man to enter conveniently, with the interior side flush with 
the wall when closed. One or more of the walls, or the ceiling, 
shall contain an observation window, preferably on two opposite 
walls. Hlumination is provided by means of a glass window in 
the ceiling, above which is placed an electric light of such intensity 
as to permit flies to be observed easily. An opening covered with 
10 or 12-mesh wire screen shall be connected to an exhaust fan 
duct and the size and the location of this opening in relation to 
ventilation openings in the wall must be such that thorough ventila- 
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tion of the chamber is obtained. Preferably, the exhaust opening 
should be 1 sq. ft. or larger and located in or near the ceiling. Air 
inlet openings may be ports approximately 6 x 6 in. in size, covered 
with screeen on the inside and provided with tight fitting hinged 
covers on the outside. Jour ports located near the 4 lower corners, 
or 8 ports located near both the 4 upper and 4 lower corners are 
satisfactory, but the ventilation ports should not be on the same 
level as the exhaust port. The entrance door may be used alone 
or in conjunction with the ventilation ports if a screen door is 
provided and thorough ventilation of the chamber is obtained. If 
the temperature of the air used to ventilate the chamber is lower 
than 80° F., heaters may be used to obtain the temperature of 
82 + 2° F. required during the test period. Such heaters must be 
removed before a test is started. Openings shall be provided for 
the introduction of the insecticide; these must be so constructed 
and so located that uniform distribution of the spray is effected 
without undue ventilation of the chamber. These openings may 
be round 1 in. holes located not less than 6 in. or more than 12 
in. from the ceiling and 18 in. from the neearest corner on each 
wall, or a single hole may be provided in the center of each wall 
GO tow l2 imches tronmeeciline: 


H, Exhaust Fan: An exhaust fan moving not less than 1,000 
cu. ft. of air through the chamber per min. shall be used to ventilate 
the chamber after each test. It shall be arranged with adequate 
piping to exhaust the chamber vapors outside of the building. 


I. Insecticide Paper: Unsized, non-glazed absorbent paper, such 
as brown kraft or gray bogus, shall be used to cover the chamber 
floor. Two overlapping sheets of 36-40 in. width or one sheet of 
6 ft. width may be employed. No special weight is specified although 
60-80 lb. gray bogus paper has been found excellent. 


J. Apparatus for Picking Up Flies: Any convenient means of 
picking up the paralyzed flies without injuring or appreciably 
disturbing them may be used. If a vacuum device is used, it must 
produce gentle suction, have a sufficiently large receptacle to prevent 
crowding of the flies, and it shall be cleaned after each test with 
the same materials used in cleaning the chamber. 
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III. Procedure 


A. Rearing and Handling Flies: In this procedure, eggs are 
transferred to medium suitable for the development of larvae, the 
pupae are collected from the medium and placed inside of cages, 
and the adult flies emerge and remain in these e1cesstmrl the day 
of testing. A culture is defined as all adults resulting from the 
seeding of eggs collected at one time on a given date. 

Larval medium: The preferred containers are cylindrical glass 
battery jars approximately 6 in. in diameter and 9 in. high. For 
G@uewar, mix 340 em. (12 oz.) standard dry larval medium (1) 
with approximately 750 cc. of an aqueous suspension containing 
15 gm. moist cake yeast and 10 cc. non-diastatic Diamalt (2). 
Mix thoroughly until a loose, fluffy medium is obtained, transfer 
it to the battery jar without packing, cover with cloth and _ set 
in the insectary. The amount of suspension required for best 
rearing results will need to be determined in each laboratory and it 
may be varied in order to prevent mold growth. It is suggested 
the medium be prepared in the late afternoon of the day before 
egg collection. 

E'ges: Eggs are collected for a period not longer than 16 hours 
trom food dishes or other oviposition media in cages containing 
mature flies not more than 8 days old. It is suggested that fresh 
oviposition medium be placed in fly cages in the late afternoon 
and eggs be collected carly on the following morning. After col- 
lecting the eggs they must be measured and seeded without delay. 
Wash all the eggs together in tap water at room temperature and 
measure 2000 eggs as accurately as possible. This may be done by 
allowing the eggs to settle in a calibrated pipette or graduate (0.1 
cc, settled eggs contains about 700) or the eges can be filtered and 
measured in calibrated pits or cells. Use 10 cc. tap water to measure 
and to scatter the eggs in a pit or trench Y% in. deep and located 
in the center of the jar of larval medium. Cover the eggs with 
loose medium, replace the cloth covers on the jars, and set jars 
in the insectary so that at least 1.5 in. separates each jar to permit 
free air circulation. The maximum temperature in the jar (about 
3 days later) must not exceed 130° J. Under normal conditions 


(1) Mixed according to CSMA specifications by the Ralston Purina Co., St. Louis, Mo. 
(2) Standard Brands Ine. products, These can be obtained from local distributors 
in most cases, 
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more than 85 per cent of the eggs should hatch within 36 hours 
of the time they are laid. 

Pupae: Mature larvae migrate to the top portion of the medium 
and normally all larvae will have pupated by the seventh day atten 
seeding eggs. When this occurs, the portion of medium containing 
pupae may be loosened, poured into a shallow tray, and air dried 
at room temperature. An electric fan may be used to hasten 
drying. Pupae may be separated from the dry medium by sprink- 
ling the pupae-medium mixture on an inclined tray or chute set 
in front of an air blast such as that from an electric fan. The 
pupae must be handled gently and as little as possible in order 
to avoid injury. Any method that permits at least 95 per cent 
of flies to emerge is considered satisfactory. 

All of the pupae maturing on a given day are combined into 
one lot, mixed, and measured into test units. Each group 1s placed 
in a shallow dish which is, in turn, placed in a cage which pro- 
vides at least 1 cu. in. of space per pupae. If the large group pro- 
cedure is used the test unit consists of approximately 500 pupae. 
If the small group of procedure is used, more than 500 pupae are 
placed in stock cages and adult flies are sampled prior to testing. 
Under normal rearing conditions, at least 80 adult flies should be 
obtained from each 100 eggs seeded. 

Adult Fly Food: The food for adult flies shall consist of 5 
per cent spray dried, non-fat milk solids and 2 per cent granulated 
sugar thoroughly dispersed in water. Roller dried or caked milk 
solids settle out of suspension within a few hours and are unsuitt- 
able as food. A 40 per cent formalin solution may be added to 
the food at the rate of 1/1500 to delay souring. Each cage is 
supplied daily with a dish containing at least 15 ml. food tan 
each 100 flies, and so prepared as to prevent the flies from drown- 
ing. Satisfactory food must be available to the flies at all times. 


B. Testing Flics: Before a fly spray test is started, the Pegi- 
Grady chamber must be clean and have clean paper on the floor, 
all ports and openings must be closed, the temperature must be 
82 + 2° F., and all windows must be shaded equally. In both 
procedures, only flies which are capable of flying may be liberated 
into the Peet-Grady chamber. In the large group procedure all 
flies in one cage are used in a single test, but in the small group 
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method a sample of 100 + 5 flies is used in each test. Samples may 
be taken by liberating the flies directly into the chamber and con- 
tinuing until about 10 per cent of flies remain in the stock cage. 
These are discarded. The order of spray treatments must be 
randomized as discussed in Section IV, paragraph 6. 

Immediately after liberating the flies in the chamber, a total 
of 12 cc. of insecticide shall be sprayed in equal quantities through 
each spray hole. The nozzle of the atomizer shall be oscillated slowly 
i a horizontal plane to avoid spraying walls and ceilings and to 
effect uniform distribution of the spray. This procedure shall be 
completed within one minute from the time the spraying was 
started and the chamber must remain closed at a constant tempera- 
Die eeine range of 82+ 2° F. for a total of 10 min. At the 
end of this period the ports are opened and the chamber is venti- 
lated by means of the exhaust fan while the flies are collected. 

The paralyzed flies are picked up and transferred immediately 
to clean cages meeting the specifications of Section II, paragraph 
D. These flies may be counted when they are picked up or later, 
depending upon which time is most convenient. During the sub- 
sequent 24-hr. recovery period, the cage is placed in the rearing 
room and supplied with an adequate quantity of a 5 per cent sugar 
solution, arranged so that the top of the dish is not more than 
¥% inch above the floor of the cage and flies cannot drown in it. A 
Sauze-wrapped ball of cotton saturated with 5 per cent sugar 
solution also is satisfactory. 

The unparalyzed flies in the chamber at the end of the 10-min. 
exposure period must be counted and discarded. 

After a test is completed, all toxic residues must be removed 
from the chamber. The paper on the floor must be renewed and 
the inside walls and ceiling must be cleaned thoroughly. Wiping 
with a clean cloth saturated with alcohol containing 10 per cent 
acetone or washing with soap and water will remove a number of 
toxic residues. However, special cleaning precautions may be re- 
quired after tests with certain chemical compounds in order to 
remove their toxic residues. Contamination by many compounds 
may be detected by holding flies with food overnight in the cleaned 
chamber. The chamber is considered contaminated if more than 
8 per cent of flies are either paralyzed in 30 minutes or are dead 
in the morning, 
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C. Assembling the Data: The number of unparalyzed flies must 
be counted and recorded at the end of the 10-min. exposure period. 
The dead flies are counted 24 hours (+ 1 hr.) later, preferably 
by removing them from the recovery cage. Only flies that show 
no sign of life upon being touched may be counted as dead. If 
paralyzed flies were counted as they were collected, the sum of 
paralyzed and unparalyzed flies yield the total flies in the test. If 
paralyzed flies were not counted as collected, the recovered flies 
are killed by placing the cage in an oven at 170° F. for a few minutes, 
after which they are counted. The sum of recovered and dead flies 
yields the paralyzed flies and this sum added to the unparalyzed 
flies yields the total flies used in the test. The mortality is the per 
cent dead of total flies and the knockdown is the per cent paralyzed 
of total flies. 


IV. Conditions For Official Evaluation 


1. The tests shall be conducted in accordance with the procedure 
previously described and no official Peet-Grady rating may be 
assigned unless the tests meet all requirements. 

2. At least 2 cultures of flies shall be used in making an official 
evaluation. 

3. Cages showing a combined mortality and crippling greater than 
8 per cent on the day of test shall not be used. 

4. An unknown insecticide to be officially rated shall have a knock- 
down percentage equal to that of the OTI with a tolerance 
Ot minis 2, 

_ The kill by the OTI shall fall between 30 and 55 per cent in 
all tests. The toxicity of an unknown spray shall be reported 
by a grade letter, obtained by subtracting the average kill by 
the OTI from the average kill by the unknown spray and com- 
paring this result with the following figures: 


eal 


Grade Letter Kill Difference 
AA ; +16 or greater 
A : +6 to +15 
B : +5 to —5 


6. In the small group procedure no more than 2 unknown samples 
may be tested in conjuction with one OTI in any one series. 


* 
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Ten tests are run on the OTI and on each of the unknown in 
parallel; that is, test each spray the same number of times on 
flies of the same culture and test all sprays the same number 


TABLE I. Small Group Method 


% Dead Deviation 

Par Culture Date Sample | OT! Difference’ Deviation? Squared 
1 Cc 3-8 58 50 aco +4 16 
2 C 8 62 a) at 3 9 
3 C 8 60 54 =-6 ae 4 
4 C 8 52 SZ +0 —4 16 
& C 8 49 46 a0) =| i 
6 E 9 61 54 are io S 
7 1, 8) 46 49 —3 —7 49 
8 E 9 53 31 ee ==? 4 
9 E 9 OF 54 =o) —Il { 
10 E 9 Oe 46 7 5) 9 


Sriectit. 24ND. 96 | 118 Suma! 


* Sample 1 kill minus OTI kill. 
* Deviation from the mean difference (MD). 


The mean difference (M{D) between Sample 1 kill and the OTI kill is 4.0. 


Sum d? nice 
; = n— | eens / Cae 
The standard error of MD = —— V = 114 
Vn V10 
TABLE II. Large Group Method 
CU LRU REee CULTURE § 
Cage Nov. 21 Nov, 23 ae 
No. Sample % Dead Sample % Dead 

1 OTI 43 2 6 
2 1 44 3 65 
3 3 97 OTI 54 
4 2 63 3 58 
5 S oe 1 45 
6 OT] 47 Z. Ti 
Zz | 39 1 54 
8 2 71 OTI 46 
Sample Mortalities Average Rating Grade 
OTI 43, 47, 54, 46 47.5 

1 44, 39, 45, 54 45.5 — 2.0 iB 

Zz 63, 71, 69, 77 70.0 peo oy 

s) 57, 92, 05, 58 58.0 roel 
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of times on any one day. The samples of a series must beuiaiae 

domized in the order of testing. For example, number the sam- 

ples and the OTI, and test them in the order 1, 2, 35°2.0ew 

3, 2, 1, etc., until each has been tested ten times. After the mor- 

tality data are obtained, calculate the average kills and determine 

the difference between that of the unknowns and that of the 

OTI. In order for these differences to be valid, the standard 

error of the mean difference between the average OTI kill and 

the average unknown kill must be less than 3. If it is 3 or 
ereater, the test results were too variable and to make the re- 
sults valid, additional paired tests must be run to reduce the 
figure to’a value less than 3. The example in Table I illustrates 
the arrangement of test data and calculations described in the 
preceding paragraphs. When two unknown samples and the 

OTI are tested in series, the first table should consist of differ- 

ences between Sample No. 1 and the OTI, the second table 

should show differences between Sample 2 and the OTT. 
1.14 is less than 3, thus indicating the test has been properly con- 
ducted. The letter n (in formula above) denotes the number of 
paired tests. This number is always 10 except when it is necessary 
to run additional tests to reduce the standard error of the mean 
(iiterencer man ogOn esas 

The percentage kill of Sample 1 minus the percentage kill of 
OTI is +4; therefore, Sample 1 is a “B” grade insecticide. 

7. In the Large Group procedure the evaluation is carried out as 
follows: 

The evaluation is based on the difference in mortality of the 
OTI and the unknown as determined by a minimum of 4 tests. 
The order of testing shall be random and replicated OTI tests on 
any culture shall agree within 10 points. Table II illustrates one 
arrangement of testing, the computation of the test results, and 
the grading of the sprays. . 
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Pyrethrum Testing 
by Official A.O.A.C. Mercury Reduction Method for 
determination of Pyrethrin I 
(Wilcoxon—Holiday) 
Reagents 

(a) Deniges Reagent: Mix 5 g. of yellow mercuric oxide with 40 
c.c. of water and while stirring slowly add 20 cc. of sulfuric 
acid; then add another 40 c.c. portion of water and stir until 
completely dissolved. Test for absence of mercurous mercury 
by adding a few drops of (b) to 10 cc. and titrating with (c) 
as directed under determination. 

(b) Iodine Monochloride Solution: Dissolve 10 g. of potassium 
iodide and 6.44 g. of potassium iodate in 75 cc. of water; add 
75 c.c. of hydrochloric acid and 5 c.c. of chloroform in a glass- 
stoppered bottle and adjust to faint todine color (in chloro- 
form) by adding dilute potassium iodide or potassium iodate 
solution. If there is much iodine set free, use a stronger solu- 
tion of KIO, than 0.01 molar at first, making final adjustment 
with 0.01 molar solution. Keep in dark cupboard and readjust 
when necessary. 

(c) Standard Potassium Iodate Solution: 0.01 Molar: Dissolve 2.14 
g. of pure potassium iodate, previously dried at 150° C., 
water and dilute to 1 liter. One c.c. of this solution is equivalent 
to 0.0044 g. of Pyrethrin I, and needs no further standardiza- 
tion. 


in 


Determination 

Extract a quantity of sample that will contain from 20 to 75 mg. 
of Pyrethrin I (12.5-20.0 g.) in a Soxhlet or other efficient extrac- 
tion apparatus 7 hours with petroleum ether, and evaporate petroleum 
ether on water bath heating no longer than necessary to remove 
solvent. Do not pass current of air through flask during evapora- 
tion. 

Add 15-20 c.c. of 0.5 N alcoholic sodium hydroxide solution to 
flask containing pyrethrum extract, connect to reflux condenser and 
heat on stcam bath or electric hot plate 1 to 1.5 hours. Transfer 
to 600 c.c. beaker and add sufficient water to bring the volume to 
200 c.c. Add a few glass beads, or preferably use boiling tube, and 
boil down to 150 c.c. Transfer to 250 c.c. volumetric flask, add 1 
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g. of filter-cel and 10 c.c. of 10 per cent barium chloride solution. 
Do not shake before making to volume. Make to volume, mix 
thoroughly, filter off 200 c.c., neutralize with sulfuric acid (1 + 4) 
and add 1 c.c. in excess, using 1 drop of phenolphthalein as in- 
dicator. If necessary to have solution stand overnight at this point, 
it should be left in alkaline condition.) Filter through a 7 cm. 
filter paper that has been coated lightly with suspension of filter- 
cel in water, and wash several times with water on Buchner funnel. 
Transfer into 500 c.c. separatory funnel and extract with two 50 
c.c. portions of petroleum ether. Wash extracts with two or three 
10 cc. portions of water, discard washings, and filter petroleum 
ether extract through plug of cotton into clean 250 c.c. separatory 
funnel. Wash cotton with 5 ¢.c. of petroleum ether. Extract petrol- 
eum ether with 5 c.c. of 0.1 N sodium hydroxide, shaking vigorous- 
ly. Draw off aqueous layer into 100 c.c. beaker, wash petroleum 
ether with 5 c.c. of water or with an additional 5 c.c. of 0.1 N sodium 
hydroxide, and add this to the beaker. Add 10 c.c. of Deniges’ 
reagent to beaker and let stand one hour. Add 20 c.c. of alcohol to 
beaker and precipitate reduced mercury sulfate with 3 c.c. of satur- 
ated sodium chloride solution. Warm to about 60°, filter through 
a small filter paper, and wash with 10 c.c. or more of hot alcohol, 
transferring all precipitate to the filter paper. Wash with two or 
more 10 c.c. portions of hot chloroform, and place filter paper and 
contents in 250 c.c. glass-stoppered Erlenmeyer flask. Add 30 
c.c. of concentrated hydrochloric acid and 20 c.c. of water to the 
flask and cool; add 6 c.c. of chloroform or carbon tetrachloride and 
1 c.c. of iodine monochloride solution and titrate with the iodate 
solution shaking vigorously after each addition until there is no 
iodine color in chloroform layer. From the number of c.c. of the 
standard iodate solution used in the titration calculate percentage 
of Pyrethrin I in the sample. 

Potassium iodate reacts with mercurous mercury to form mer- 
curic mercury and iodine. Further addition of iodate in presence of 
hydrochloric acid oxides iodine to iodine monochloride. 

1. 5HgCl + 6HCl + KIO, =1-+ 5HeC -— KC) jhe 
2. 21, + KIO; + 6HCl= sICi-— KCl-- 318 


(Combining 1 and 2 gives the following equation) 
3. 4HgCl + KIO, + 6HCl = 4HgCl, + IC1 + KCl + 3H,O 
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Addition of iodine monochloride does not change volume relation- 
ships between mercurous mercury and iodate solution and aids in 
determining the end-point in the titration of small quantities of mer- 
cury. The end-point is taken when red color disappears from 
chloroform layer. The end-point is not permanent. Therefore titra- 
tion should be completed rapidly with vigorous shaking after each 
addition of iodate. 


Pyrethrin II 

Filter if necessary aqueous residue from the petroleum ether 
extraction in the determination of Pyrethrin I by the mercury reduc- 
tion method, through a Gooch crucible. Concentrate the filtrate to 
about 50 c.c., transfer to a separatory funnel and make alkaline with 
sodium bicarbonate. Extract twice with chloroform and wash the 
chloroform extract through about 15 c.c. of water in each of two 
separatory funnels. Combine aqueous solution and washings, acidify 
strongly with hydrochloric acid (use about 8 c.c.) saturate with 
sodium chloride, adding cautiously at first to prevent excessive 
ebullition of carbon dioxide, and extract with 50 c.c. of ethyl ether. 
Draw off aqueous layer into a second separatory funnel and extract 
again with 50 c.c. of ether. Continue this extraction and drawing 
off aqueous layer using 35 c.c. for third and fourth extractions. 
Wash the four ether extracts successively with 10 c.c. of water, 
and repeat with second successive washing with another 10 c.c. of 
water. Combine ether solutions, draw off any water that separates 
the filter through a plug of cotton into 500 cc. Erlenmeyer flask. 
[Xvaporate ether on water bath and dry residue at 100° C. for 10 
minutes. Add 2 cc. of neutral alcohol and 20 c.c. of distilled water 
and heat to dissolve acid. Cool, filter through a Gooch crucible, add 
drop or two of phenolphthalein indicator solution and titrate with 
0.02 N sodium hydroxide solution, of which 1 c.c. is equivalent to 
.00374 g. of Pyrethrin II. 


Pyrethrum Extract in Mineral Oil 


Determination 


Weigh or measure a quantity of sample that will contain 20-75 
mg. of Pyrethrin I, and transfer into 300 c.c. Erlenmeyer flask. Add 
E0ee-c. Of more if necessary of normal alcoholic NaOH solution 
to the flask containing the pyrethrum extract, connect to reflux con- 
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denser, and heat on steam bath’ or electric hot plate 1-1.5 hours. 
Transfer to 600 c.c. beaker and add sufficient water to make aqueous 
layer to 200 c.c. If more than 20 c.c. of alcoholic soda has been 
used, add sufficient water so that all alcohol will be removed when 
the volume has been reduced to 150 c.c. Add a few glass beads, 
or preferably use a boiling tube, and boil the aqueous layer down 
to 150 c.c. Transfer the contents of the beaker to a 500 ¢.c. separa- 
tory funnel and draw off the aqueous layer into a 250 c.c. volumetric 
flask. Wash the oil layer once with water and add the wash water 
to the aqueous portion. After drawing off the aqueous layer and 
washings, if a slight emulsion still persists, it may be broken by 
addition of 2-3 c.c. of 10 per cent barium chloride solution. Do not 
shake vigorously after adding the barium chloride, otherwise a 
reversed emulsion that is difficult to separate may be formed. To 
the aqueous solution in the 250 cc. flask, add 1 g. of filter-cel and 
10 c.c. or more of 10 per cent barium chloride solution. Do not 
shake before making to volume. Make to volume, mix thoroughly 
and filter off 200 c.c. Test filtrate with barium chloride to see if 
sufficient has been added to obtain a clear solution. Neutralize with 
sulfuric acid (1 ++ 4) and add 1 c.c. in excess, using one drop of 
phenolphthalein as indicator. From this point, proceed as directed 
under Pyrethrum powder for determination of Pyrethrin I. 


NOTE: Chrysanthemum monocarboxylic acid reacts with 
Deniges’ reagent to form a series of colors beginning with phe- 
nolphthalein red, which gradually changes to purple, then blue and 
finally bluish green. The color reaction is very distinct with 5 mg. 
of monocarboxylic acid and quantities as low as 1 mg. can usually 
be detected. Therefore no Pyrethrin J should be reported if the 
color reaction is negative. 

When analyzing samples containing much perfume or other 
saponihable ingredients such as thiocyanates, it may be necessary 
to use as much as 50 c.c of normal alcoholic NaOH. 
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Aerosol Test Method 
Official test method and specification of the Chemical Specialties 
Manufacturers Association for aerosols against flying insects. 

Karly in the development period of liquefied gas aerosols, starting 
in 1942 and especially following their appearance on the civilian 
market on a large scale in 1946, the need for a common method of 
biologically assaying aerosols became apparent. The literature records 
several testing techniques (among them 1, 2, 3, 4 and 5) employed 
by various investigators, but the necessary cooperative tests leading 
to the development of an official method were not initiated until 1947. 
The first series of cooperative aerosol tests among industrial and 
federal laboratories was organized and conducted in 1947 under the 
direction of the C.S.M.A. Aerosol Committee (6). The first series 
of tests employed a standard formulation in a standard dispenser 
at three dosage levels by the method in current usage in the coopera- 
tor’s laboratory. Employing the results of the first cooperative test 
as a basis, a second series of cooperative tests was designed and 
conducted under the direction of the C.S.M.A.’s Insecticide Scientific 
Committee. In this second series of tests, made during the period 
May to October, 1948, four conventional low pressure aerosol formu- 
lations packaged in a standard dispenser were tested by nine cooperat- 
ing laboratories. In these tests (7), the use of free flying flies, 4 
standard dosage and a standard testing technique were employed. 
The method here presented is based on the outcome of both the 
first and second series of cooperative tests and, insofar as practical, 
follows the Official Peet-Grady (8) Test Procedure (both large and 
small group). This technique for testing aerosols should be regarded 
only as a practical test method (not a research method) designed 
for the comparison of formulations in the dispensers in which they 
will be employed by the consumer. It is restricted at present for 
use against house flies, although it is felt that with modifications 
in dosage the general procedure would be satisfactory for other 
flying insects. Further cooperative tests will be necessary before 
the method can be adopted in final form. 


II. Apparatus 
A. Reference Insecticide. 


The reference insecticide shall be the Tentative Official Test Aero- 
sol (TOTA) prepared by the C.S.M.A., Inc. The TOTA must be 
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dispensed from the container in which it is supplied with particular 
care being taken that the TOTA dispenser employed meets the speci- 
fications designed on its label. 


B. Dispenser for Experimental Aerosol. 

No restriction is made on the dispenser employed in connection 
with the experimental aerosol formulation. However, it should be 
noted that the test results apply only to the experimental formulation 
as dispensed from the particular unit employed. In reporting results, 
the dispenser used with the experimental aerosol shall be specified. 

Ca lest oiseer 

The test insect shall be the adult house fly (Musca domestica, 
L.) reared froma strain mixed under the supervision of the C.S Mee 
Healthy test groups having an average age of four days are to be 
used and individual flies in the test groups shall be not less than 
three nor more than six days old at the time of testing. The strain 
shall be of such susceptibility that the Official Test Insecticide (OTI) 
will cause a 24-hour mortality of 30 to 55 per cent and with approxi- 
mately 95 per cent of the flies paralyzed at ten minutes following 
spray application by the Peet-Grady method. 

Dy Cages. 

Cages of any convenient type may be used if they provide at 
least one cubic inch of space per fly and have at least two sides 
and the top screened. It is suggested that the base be square in 
shape to provide maximum floor space. The floor of the cage 1S 
preferably detachable to facilitate cleaning and inserting a paper 
floor covering. The cages are constructed of wood or other suitable 
material and fly wire screening, and are fitted with a sleeve opening, 
rubber membrane, or a door. 

E. Rearing Room. 

This room may be of any convenient size constructed so as to 
be free from strong drafts, and maintained at a temperature of 
82 + 2 degrees Fahrenheit and relative humidity of 50 + 5 per cent. 
It should be separate from the testing room in order to eliminate 
the possibility of traces of insecticide coming in contact with the 
test insects. Ventilation should be provided to reduce odors and 
eases from fermenting media. 


F. Testing Room. 
This room may be of any convenient size, capable of holding the 
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aerosol test chamber (Peet-Grady large testing chamber) and 
permitting adequate additional space for the operator to handle the 
test efficiently. While conducting tests, this room shall be maintained 
at a temperature of 75 to 85 degrees F. It is suggested that the rela- 
tive humidity be ‘held between 40 and 70 per cent. Since the exhaust 
fan of the chamber will move relatively large quantities of air, the 
temperature of the air entering this room should be approximately 
that specified above. 

G. Aerosol Test Chamber. 

The test chamber shall be a Peet-Grady Chamber as specified in 
the Peet-Grady Method, or a larger chamber meeting the general 
specifications of the Peet-Grady Chamber. In the case of larger 
chambers, it is recommended that the dimensions be such as to 
approximate a normal room. 
fae ahaust Fan. 

An exhaust fan moving not less than 1000 cubic feet of air 
per minute through the Peet-Grady Chamber, or a fan of propor- 
tionately larger capacity for testing chambers larger than the Peet- 
Grady Chamber shall be used to ventilate the chamber after each 
test. It shall be arranged with adequate piping to exhaust the cham- 
ber vapors outside of the building. 

I. Insecticide Paper. 

Unsized, nonglazed, absorbent paper, such as brown kraft or 
gray bogus, shall be used to cover the chamber floor. No special 
weight is specified although 60 to 80-lb. gray bogus paper has been 
found excellent. In certain laboratories testing chamber ceilings 
and walls ‘have been covered with cardboard, kraft paper, or other 
material suitably arranged for easy renewal to reduce chamber clean- 
ing difficulties. 

J. Apparatus for Picking Up Flies. 

Any convenient means of picking up the paralyzed flies without 
injuring or appreciably disturbing them may be used. If a vacuum 
device is used, it must produce gentle suction, have a_ sufficiently 
large receptacle to prevent crowding of the flies, and be cleaned 
after each test with the same materials used in cleaning the chamber. 

In laboratories in which it is felt desirable to capture unparalyzed 
flies at the end of the test exposure period, suitable means of cap- 
turing the flies without injury in a clean apparatus shall be em- 
ployed. 
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III. Procedure 
A. Rearing and Handling Flies. 

In this procedure, eggs are transferred to medium suitable for 
the development of larvae, the pupae are collected from the medium 
and placed inside of cages, and the adult flies emerge and remain 
in these cages until the day of testing. 


(a) Larval medium: The preferred containers are cylindrical 
glass battery jars approximately 6 in. in diameter and 9 in. high. 
For one jar, mix 340 gm. (12 oz.) standard dry larval medium, 
(1) with approximately 750 cc. of an aqueous suspension containing 
15 gm. moist cake yeast and 10 cc. non-diastatic Diamalt, (2). Mix 
thoroughly until a loose fluffy medium is obtained, transfer it to 
the battery jar without packing, cover with cloth and set in the 
insectary. The amount of suspension required for best rearing re- 
sults will need to be determined in each laboratory and it may be 
varied in order to prevent mold growth. It is suggested the medium 
be prepared in the late afternoon of the day before egg collection. 
(1) Mixed quarterly according to C.S.M.A. specifications by the 
Ralston Purina Co., St. Louis, Mo., on the basis of orders 
received by the first of January, April, July and October, in 
50 lb. bags. Terms—pay on receipt of invoice. 

(2) Standard Brands, Inc. products. These can be obtained from 
local distributors in most cases. 


(b) Eggs: Eggs are collected for a period not longer than 16 
hours from food dishes or other oviposition media in cages contain- 
ing mature flies not more than 8 days old. It is suggested that fresh 
oviposition medium be placed in fly cages in the late afternoon and 
eggs be collected early on the following morning. After collecting 
the eggs they must be measured and seeded without delay. Wash 
the eggs in tap water at room temperature and measure 2000 eggs 
as accurately as possible. This may be done by allowing the eggs 
to settle in a calibrated pipette or graduate (0.1 cc. settled eggs 
contains about 700) or the eggs can be filtered and measured in 
calibrated pits or cells. Use 10 cc. tap water to measure and scatter 
the eggs in a % in. deep pit located in the center of the jar of 
larval medium. Cover the eggs with loose medium, replace the cloth 
covers on the jars, and set jars in the insectary so that at least 1.5 
in. separates each jar to permit free air circulation. The maximum 
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temperature in the jar (about 3 days later) must not exceeal 1O0- 1 
Under normal conditions, more than 85 per cent of the eggs should 
hatch within 36 hours of the time they are laid. 

(c) Pupae: Mature larvae migrate to the top portion of the 
medium and normally all larvae will have pupated by the seventh 
day after seeding eggs. When this occurs, the portion of medium 
containing pupae is loosened, poured into a shallow tray, and air 
dried at room temperature. An electric fan may be used to hasten 
drying. Pupae may be separated from the dry medium by sprink- 
ling the pupae-medium mixture on an inclined tray or chute set in 
front of an air blast such as that from an electric fan. The pupac 
must be handled gently and as little as possible in order to avoid 
injury. Any method that permits at least 75 per cent of flies to emerge 
is considered satisfactory. 

All of the pupae maturing on a given day are combined into one 
lot, mixed, and measured into test units. Each group is placed in a 
shallow dish which is, in turn, placed in a cage which provides at 
least 1 cu. in. of space per pupa. If the large group procedure is 
used the test unit consists of approximately 500 pupae. If the small 
group procedure is used, more than 500 pupae are placed in stock 
cages and adult flies are sampled prior to testing. 

(d) Adult Flies: The food for adult flies shall consist of 5 per 
cent spray dried, non-fat milk solids and 2 per cent granulated sugar 
thoroughly dispersed in water. A 40 per cent formalin solution may 
be added to the food at the rate of 1/1500 to delay souring. [tach 
cage is supplied daily with a dish containing at least ls tee, oe at al, 
per cent dilution of milk with water for cach 100 Hes aid: SO pre- 
pared as to prevent the flies from drowning. Satisfactory food must 
be available to the flics at all times. The series of test units 1s kept 
until the second day of oviposition (usually the 14th day after the 
culture was prepared) when they are ready for testing. Under normal 
rearing conditions, at least 80 adult flies should be obtained from 
each 100 eggs seeded. 


eae l esting Flies. 

Before a fly aerosol test is started, the aerosol test chamber must 
be clean and have clean paper on the floor, all ports and openings 
must be closed, and the temperature must be 82 + 2° F., and all 
windows must be equally shaded. In chambers where walls and ceil- 
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ings are covered with paper or other material, contamination, if 
present, must be at sufficiently low levels not to influence test results. 
Contamination by many compounds may be detected by holding flies 
with food overnight in the cleaned chamber. The chamber is con- 
sidered contaminated if more than 8 per cent of the flies are either 
paralyzed in 30 minutes or are dead in the morning. It is recom- 
mended that laboratories make a standard practice of taking contami- 
nation observations, employing a normal fly test group, following 
each day’s testing. In both the large and small group procedures, 
only flies which are capable of flying may be liberated into the aerosol 
test chamber. In the large group procedure, all flies in one cage are 
used in a single test; but in the small group method, a sample of 
100 + 5 flies is used in each test. Samples may be taken by liberat- 
ing the flies directly into the chamber and continuing until about 
10 per cent of flies remain in the stock cage. These are discarded. 
Samples may be taken also by discarding the first 100 flies and then 
counting 50 flies into each of a series of small cages. One hundred 
flies are counted into the last cage and, working backward, 50 flies 
are added to each. Flies remaining in the stock cage are discarded. 
The order of spray treatments must be randomized. 


After liberating the flies in the chamber, and with the bomb at 
82°-+-2° Fa total of 3.0 grams +0.5 gram of aerosol misiitempem 
1000 cubic feet shall be applied in a continuous flow. In Peet-Grady 
Chambers, this is 0.648 +0.108 grams. The dispenser nozzle may 
be oscillated slowly to effect uniform distribution of the aerosol mist 
within the test chamber. The mist shall not be directed onto chamber 
wall and ceiling surfaces. The test dispenser shall be weighed be- 
tore and after the liberation of the aerosol mixture and the actual 
weight of material introduced shall be recorded. The chamber is 
closed at a constant temperature in the range of 82 2:2° Fite 
minutes from the time the aeresol mist is introduced. 


Observations shall be mide as to the number of flies “down” 
(paralyzed) at 5 and 10 minutes following insecticide application. 
‘ihese observations are especially important because with convention- 
al tormulations practically all flies “down” at 15 iminutes tail 
recover during the 24-hour observation period. At the end of 15 
minutes the ports are opened and the chamber is ventilated by means 
at the exhaust fan while the fiies are collected. 
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The “down” flies are picked up and transferred immediately to 
clean cages meeting the specifications of Section Il, Paragraph D. 
‘These flies may be counted when they are picked up or later, depend- 
ing upon which time is more convenient. During the subsequent 
24-hour recovery period, the cage is placed in the rearing room and 
supplied with an adequate quantity of a 5 per cent sugar solution, 
arranged so that the top of the dish is not more than 34 inch above 
the floor of the cage and the flies cannot drown in it. A gauze- 
wrapped ball of cotton saturated with 5 per cent sugar solution is also 
satisfactory. 


The “up” (unparalyzed) flies in the chamber at the end of the 
15-minute exposure period must be counted and either discarded 
Biscaptured. 


After a test is completed all toxic residues must be removed from 
the chamber or, if allowed to remain, must be at sufficiently low 
levels so as not to affect test results. Where chamber surfaces per- 
mit, wiping with a clean cloth saturated with alcohol containing 10 
per cent acetone will remove a number of toxic residues. 


C. Assembling the Data 


The number of “up” flies must be counted and recorded at the 
end of the 15-minute exposure period. The dead flies are counted 
24 hours (-£1 hour) later, preferably by removing them from the. 
recovery cage. Only flies that show no sign of life upon being touched 
may be counted as dead. If the “down” flies were counted as they 
were collected, the sum of the “down” and the “up” flies yields 
the total flies in the test. If the “down” flies were not counted as 
collected, the recovered flies are killed by placing the cage in an 
@7eneat 170° I. tor a few miuimniites, after which they are counted. 
The sum of recovered and dead flies yields the “down” flies and this 
sum added to the “up” flies yields to total flies used in the test. The 
Aerosol Test Knockdown Mortality is the per cent dead of total flies. 
In the Aerosol Test Knockdown Mortality calculation, the “up” flies 
at the end of the 15-minute exposure period are considered to be 
alive at the end of the 24-hour observation period. The Aerosol Test 
Knockdowns are the per cent “down” of total flies at 5, 10 and 15 
minutes. 


In the preceding paragraph it is assumed that the “up” flies at 
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15 minutes are counted and discarded, and not captured and held 
for a 24-hour mortality observation. If these flies are captured, the 
Acrosol Test Mortality calculation can be made, and this includes 
the 24-hour dead of the “up” flies. In such a procedure, the captured 
flies must be held in a separate recovery cage under conditions speci- 
fied for the “down’’ flies, and the 24-hour mortality count must be 
taken in a similar manner. It is also necessary that the TOTA run 
in conjunction with the so-treated experimental samples receive 
identical treatment. In reporting results, the above terminology must 
be rigidly adhered to in order to clearly designate whether the “up” 
flies were captured and held for observation or whether they were 
assumed to be alive at 24 hours. 

The mortality and knockdown definitions are summarized in 
equation form as follows: 


(1) Aerosol Test Knockdown Mortality = Dead “Down Flies x 100 
Total Flies 


(2) Aerosol Test Mortality = 
[(Dead “Down Flies + (Dead “Up” Flies)] 100 


Yotal Flies 
(3) Aerosol Test Knockdown, 5, 10 or 15 minutes = “Down” Flies 100 
Total Flies 


IV. Conditions for Official Evaluation 

1. The tests shall be conducted in accordance with the procedure 
previously described. 

2. At least two cultures of flies, meeting Peet-Grady specifica- 
tions, shall be used in making an official evaluation. 

3. Cages showing a combined mortality and crippling greater 
than eight per cent on the day of test shall not be used. 

4.In the small group procedure, using approximately 100 flies 
per test, no more than three unknown samples may be tested in con- 
junction with one TOTA in any one series. Ten tests are run on the 
TOTA and on each of the unknowns in parallel; that is, test each 
spray the same number of times on any one day. The samples of 
a series must be randomized in the order of testing. 

5. The large group procedure using approximately 500 flies per 
test shall be conducted in the same manner as outlined for the small 
group procedure with the exception that five rather than ten tests 
are required. 
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(Label for Tentative Official Test Aerosol ) 


Back Panel 
PoP OD Or USING THE TENTATIVE 
Orn Gk wi es FARK OSOM 
Follow the procedure in accordance with the C.S- 
M. A. Tentative Official Aerosol Test Method for 
Flying Insects. 

Store at 50-90°F*. 
IMPORTANT-—Read carefully the accompany- 
ing printed enclosure. Results are not valid unless 
they conform to these prescribed conditions. 
lor official use, the T.O.T.A. dispenser must be 
undamaged, show no signs of leakage, and have a 
delivery rate of 8 to 15 grams per 10 seconds at 
S2+2°F. The dispenser must be discarded when 
80 per cent of its original contents have been used 
or when the dispenser weighs less than 160 grams. 


(Ean clror Mentative Oiicial Test Yverosol ) 


Front Panel 
C.S.M.A. 
Seal 
1949-1950 


DENTARIV OFFICIAL 
TES ie ROSOL 


Household Type Insecticide Aerosol 
Not To Be Used After January 1, 1953 


Chemical Specialties 
Nantiiactirers Association, Inc. 
110 East 42nd Street 
News York 1/7, N. Y. 
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6. The Aerosol Test Knockdown Mortality and/or Aerosol Test 
Mortality, and Aerosol Test Knockdown (15 minutes) of the un- 
known sample shall be reported as “meeting the standard” if its 
average mortality and knockdown, is equal to or greater than that of 
the TOTA run in conjunction with it. “Equal to” shall be interpreted 
as meaning that the results with the unknown do not differ by more 
than 5 percentage points from the results obtained with the TOTA. 
If an unknown sample shows a mortality or knockdown less that the 
TOTA but within the allowable 5 percentage point margin, the 
average dosage of the unknown must not exceed that of the TOTA. 


7.In no case shall numerical values be reported or any letter 
grade designations be assigned to the test samples as a measurement 
of the mortality or knockdown. 

8. The Tentative Official Test Aerosol (TOTA) is restricted to 
use in the above described procedure and shall be used only as a 
reference insecticide in house fly aerosol testing. 
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Textile Resistance Test 


Tentative method for resistance of textiles to moths, carpet beetles, and 
other insect pests of the Chemical Specialties Manuacturers Association. 


Scope 

1. (a) These tentative methods of test cover biological pro- 
cedures for determining the resistance to insect pests of textiles that 
contain wool or other susceptible fibers. The test methods described 
here are not concerned with the various procedures for treating 
textiles or with their subsequent handling, ageing, washing, cleaning, 
ete., but only with the biological methods to be used to measure the 
resistance of textiles to insect attack. The term, “insect pests” shall 
be construed to apply to clothes moths and carpet beetles. “Two 
procedures are covered, as follows: 

(1) Excrement Weight Method—For use only when the tests 
are made with carpet beetles. 

(2) Fabric Weight Loss Method—For use when the tests are 
made with the webbing clothes moth. This mcthod may be used for 
tests with carpet beetles when the technique and results of this meth- 
od are preferred or when comparative tests using both insects are 
made. 

(b) The extent of damage to the test specimens shall be deter- 
mined by the excrement weight method or by the fabric weight loss 
method, whichever is applicable. 


Test Cages 


. The cage for conducting the tests may be any shallow glass or 
metal flat-bottomed container of a size enough to permit the insects 
to be either in contact with or off the horizontally placed test speci- 
men. It shall be well-ventilated and provided with a 60 mesh metal 
screen cover. 


Test Insects 


3. (a) Black Carpet Beetle, Atiagenus piceus (Oliv.)—Larvae 
shall be used from cultures maintained as in Appendix I. Larvae shall 
be in the weight range of 5 to 7 mg. each. Only larvae shall be used 
fiepess through a U. S. Standard Sieve Series No. 14 sieve and are 
tetained on a No. 16 sieve as described in Section A5 (c). 

(b) Webbing Clothes Moth. Tineola bisselhella (Hum.)—Larvae 
shall be used from cultures maintained as described in Appendix IH. 
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Larvae shall be 25 to 27 days old as measured from the date of egg 
deposition to the time they are put on test. Older larvae may pupate 
during the test period. 

(c) Furniture Carpet Beetle, Anthrenus vorax (Waterh.)—Lar- 
vae shall be used from cultures maintained as described in Appendix 
III and may be used as alternative test insects with the black carpet 
beetle. Larvae shall be six weeks old when put on test as measured 
from the time of egg deposition. The feeding propensities of the 
two species are similar. 

(d) Other Species—Other species of fabric pests may be used 
for obtaining supplementary data insofar as the test seers herein 
described are applicable. 


Test Specimens 

4. (a) Fabrics—Specimens, each with 2 sq. in. area shall be cut 
from widely-spaced portions of the fabric. 

(b) Yarns—Test specimens, of each yarn shall be prepared by 
uniformly winding one layer of yarn on a square or rectangular 
piece of glazed cardboard, glass, or metal with an area of 2 sq. in 
The surface of the glazed cardboard, metal or glass shall be sub- 
stantially covered by the yarn. 

(c) Carpets—Test specimens, each with an area of 2 sq. in., 
shall be cut from widely-spaced portions of the carpet. The edges of 
the specimens shall be secured by coating the backing yarns with 
cellulose nitrate dissolved in acetone. For the weight loss method 
specimens shall be prepared by stapling pieces of yarn removed from 
the specimen to pieces of glazed paper each having an area of 2 sq. 
in. so that the surface is covered substantially by the yarn. 

(d) Control Specimens for Insect Activity—Control specimens 
of the standard pure, undyed, scoured wool fabric (Note I), each 
having an area of 2 sq. in., shall be exposed under the same conditions 
as the test specimen. If the fabric or yarn to be tested has been treat- 
ed with some form of insecticide for the purpose of increasing its 
resistance to insect pests, specimens of the same fabric or yarn in the 


untreated condition should be exposed for comparison, if possible. 


(Note 1—The standard fabric may be purchased from the chairman, Research Com- 
mittee, American Association of Textile Chemists and Colorists, Lowell Textile Inst., 
Lowell, Mass.). 


(e) Number of Test Specimens—The number of test specimens 
required is given under the respective methods of test. 
(£) Condition of Test Specimens—The test specimens shall be 


PSP OnieDE PESTING 27 


free of volatile solvents or other carriers used in the application of 
the treatment, and free of any solvents or auxiliary agents used in 
any subsequent durability test. 


EXCREMENT WEIGHT METHOD 
(Applicable for Tests with Black Carpet Beetle and Furniture 
Carpet Beetle) 
Procedure 


5. (a) At least four test and four control specimens shall be pre- 
pared in accordance with Section 4. 


(b) Each test specimen and control specimen shall be freed of 
any loosely adhering dirt or dust and placed face down in a separate 
test cage. Ten larvae as specified in Section 3 (a) or 3 (c) shall be 
used for each test. The larvae shall be placed on the surface of the 
specimen, and the cage covered as specified in Section 2. 

(c) Incubation—The cages containing the test specimens and lar- 
vae shall be held for 14 days at a temperature of SO plus or minus 
2°F. and a relative humidity of 55 plus or minus 5 per cent. Light 
ea lebe excluded. 


Determination of Damage and Insect Survival 


6. (a) The extent of the damage to the test specimens shall be 
determined by the quantity of excrement deposited. 


(b) The quantity of excrement deposited during the test period 
sha'l be determined as follows: 

(1) Remove and record living and dead insects. Survival counts 
shall be made in all cases, as they are important in demonstrating 
the vitality of the test larvae. 

(2) Remove test specimen from cage and by alternately tapping 
and brushing transfer all loose material, excrement, exuviae, etc., 
back into the test container. 

(3) Transfer contents of cage into a No. 3 Gooch crucible, and 
by repeated tapping of the crucible, the excrement shall be sifted 
through the perforations into one of a pair of matched watch glasses. 

(4) The weight of excrement is determined by using an analytical 
balance having a minimum sensitivity of 0.2 mg. For the purpose of 
this test, all material that sifts through the perforations of the Gooch 
crucible shall be construed as excrement. 
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Report 

7. (a) The report shall include the following information for each 
test specimen of the treated sample and the untreated controls: 

(1) Weight of excrement in milligrams. 

(2) No. of larvae alive. 

(b) The test sample shall be considered satisfactorily resistant 
to carpet beetles if an average quantity of excrement of not over 5 
mg. per specimen is deposited, provided that no single specimen shall 
show more than 6 mg. of excrement and that under the same con- 
ditions the controls shall show an average quantity of excrement of 
not less than 15 mg. per specimen. 

(c) The test shall be invalid if the quantity of excrement deposited 
on the control specimens averages less than 15 mg. per specimen, or 
if less than 90 per cent of the control larvae survive. 


FABRIC WEIGHT LOSS METHOD 
(Applicable for Tests with Carpet Beetles and Clothes Moths) 
Procedure 

8. (a) Test Specimens—Two sets of at least 8 specimens each, 
one set from the material to be tested and the other from the standard 
control fabric [Note I under Section 4 (d)], shall be prepared in ae- 
cordance with Section 4. Four specimens of each set shall be used for 
feeding tests, and the other four used as humidity controls. 

(b) Humidity Control Test—Four specimens from each set shall 
be exposesd to the same test conditions as the specimens used for 
feeding tests, except that no larvae shall be added. A change in 
weight of the humidity check specimens is due to change in moisture 
content only and shall be used to correct the weights of the feeding 
test specimens for moisture changes. (This method of humidity 
correction cannot be relied upon to correct for wide variations in 
humidity duing the observation period. ) 

(c) First Weighing—The test specimens and humidity control 
specimens shall be freed of any loosely adhering dirt or dust and 
placed in the test cages under controlled humidity and temperature 
conditions |Section 5 (c)] for at least 48 hours before weighing. 
They shall be weighed under the same conditions as’ specified in 
Section 6 (b) (4). The order of weighing shall alternate between 
test specimen and humidity control specimen, and the same order 
weighing followed at the second weighing [Section 9 (b) (3)]. 
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(d) Incubation—Ten larvae as specified in Section 3 shall be 
placed on each test specimen and the test containers covered as speci- 
fied in Section 2. The test cages and humidity check cages are held 
for 14 days as specified in Section 5 (c). 


Determination of Damage and Insect Survival 


9. (a) The extent of the damage to the test specimens shall be 
determined by the loss of weight of the test specimens caused by the 
feeding of the larvae. 

(b) The weight loss at the end the test period shall be determined 
as follows: 

(1) Remove and record living and dead insects [See Section 
6 (b) (1)]. 

(2) Specimens shall be brushed to free them of all loose ma- 
terial, such as excrement, webbing, cast skins, loose fibers, etc. For- 
ceps usually are necessary to remove masses of webbing and excre- 
ment from clothes moth test specimens and containers. 

(3) Second Weighing—Cleaned test specimens and control speci- 
mens and the humidity check specimens shall again be weighed in 
accordance with Section 8 (c), after the test samples have been re- 
conditioned at controlled temperature and humidity for at least 24 
hours after cleaning and removal of insects. 

(4) Loss of Weight—Loss of weight, in milligrams, due to 
feeding of the test larvae, as adjusted for humidity cnanges, shall 
be calculated as follows (Note 2): 


AC 
Ss 
B 


where: 

L = adjusted loss of weight in milligrams due to insect feeding. 

A = average weight of the four test specimens before testing. 

B= average weight of the four humidity check specimens before 
testing. 

C= average weight of the four humidity check specimens atter 
testing. 

D = average weight of the four test specimens after testing. 


(Note 2—This formula is applicable regardless of whether the humidity check speci- 
mens gain or lose weight.) 
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Report 


10. (a) The report shall include the following for the treated 
sample and the untreated control : 

(1) Loss of weight in milligrams. 
(2) Number of larvae alive. 
(3) Number of larvae pupated. 

(b) The test sample shall be considered satisfactorily resistant 
to the insect pests used if the average loss of weight due to feeding is 
not more than 8 mg., provided that under the same conditions the 
average loss in weight of control specimens is 30 mg. or more. No 
individual specimen shall show more than 10 mg. loss of weight. 

(c) The test shall be invalid if the amount of feeding results in 
less than 30 mg. average weight loss per control specimen or less 
than 75 percent of the control larvae survive. 

(d) Individual weight records of test specimens and humidity 
checks before and after the test may be reported if desired. Humidity 
checks should show no more than 5 per cent variation in weight 
before and after the test. 

Referee Test 


11. In the event of dispute, a disinterested laboratory shall con- 
duct the tests as follows: 
(a)—Weight loss methods shall be used for both carpet beetles 
and clothes moths. 
(b)—The number of test specimens shall be doubled. 
(c)—All other conditions heretofore set forth shall apply. 
(d)—The results of the referee test shall be final. 


APPENDIX I 
Procedure For Rearing and Handling the Black Carpet Beetle 


Scope 
Al. The standardized procedure for rearing test insects is an 

essential part of the standard test procedure for determining resist- 
ance of fabrics to insect pests. The following procedure is to be used 
for rearing the black carpet beetle, Attagenus piceus (Oliv.) 
Rearing Containers 

A2. Any suitable type of container, such as mason jars, battery 
jars, tin cans, with screen or cloth covers, may be used for rearing 
the larvae of the black carpet beetle. 
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Rearing Medium 

A3. The following Rearing Medium is specified: 

(a) Gaines Dog Meal — 95 parts 
Powdered Brewer’s Yeast—5 parts 

Grind the dog meal to pass through a 24-30 mesh wire sieve and then 
mix with the yeast. Sterilize the mixture in open pint Jars in an 
oven at 100° C. for 1 hour to kill any mites or mite eggs that may 
be present. Avoid overheating as this may affect the subsequent 
growth of the carpet beetle larvae. 

(b) Immediately after sterilization of the food and before adding 
larvae to the medium, mix in 12%4 ml. of distilled water for each 
100 grams of medium to restore the moisture content of the food. 


Insectary Rearing Conditions 


A4. The carpet beetle rearing room or incubator shall have a con- 
stant temperature of 80° plus or minus 2°F. and a relative humidity 
of 55 plus or minus 5 per cent. 


Maintenance of Cultures 

A5. (a) It is possible to maintain cultures of the black carpet 
beetle so that larvae of testing size and age are available at all times. 
This can be accomplished only when over-crowding is prevented and 
when cultures are kept well supplied with food. 


(b) The black carpet beetle completes a life cycle in 6-8 months 
when optimum rearing conditions are maintained. In order to secure 
adults of known age and size, the pupae should be collected before 
the emergence of the adult and placed in a separate container along 
with pieces of wool cloth that have been well dusted with dry brew- 
er’s yeast or sprayed with a water suspension of same. The cloth 
serves as a place for oviposition by the adult females which may lay 
as many as 130 eggs, and the yeast serves as a food supplement for 
the young larvae. 

(c) The eggs, which hatch in from 6 to 12 days, are so fragile 
that the cultures may not be handled without injury until the larvae 
are about one month old. Allow the newly hatched insects to remain 
on the fabric with brewer’s yeast for one month from the date when 
removed from oviposition jars. At this time clean off all cast skins, 
fabric, etc., and place the insects on the rearing medium (A3). One 
pound of culture medium will support 1,000 larvae for 3 months, at 
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which time the larvae should be removed by sieving and placed in 
fresh food. Sieves are also very useful for removing frass, dead 
adults, and in segregating various sizes of larvae. Uniform test lar- 
vae are secured by using those that pass through a U. S. Standard 
Sieve Series No. 14 sieve but not through a No. 16 sieve. Such larvae 
will range in weight from 5-7 mg. If the above conditions are adhered 
to, 3 to 4 months old larvae will be of test size. 


(d) A gentle stream of air, such as is produced by a slow-moving 
fan or from a hair dryer, is useful in removing cast skins from cul- 
tures. Separation of larvae from extraneous materials such as food, 
frass, cast skins, dead larvae and adults, and pupae, may be accom- 
plished by the use of the insects’ negative phototropic response. By 
placing the material to be separated at one end of a flat, smooth tray 
and putting a light over it, the larvae can be collected conveniently at 
the other end in a short time. Mites may be removed from larvae, 
pupae, or adults by placing infested insects in a jar that is half filled 
with sterilized rearing medium and rotating the container, screening 
to separate larvae from food, and destroying or sterilizing this food 
which contains the mites. It may be necessary to repeat this pro- 
cedure several times. 


; APPENDIX II 
Procedure For Rearing and Handling the Webbing 
Clothes Moth 
Scope 
A6. The following procedure is to be used for rearing and han- 
dling the webbing clothes moth, Tineola bisselliella (Hum.) 


Insectary Conditions 
A7. Wide-mouth glass jars of 1-qt. or 14-gal. capacity are sug- 
gested. The flat lid shall be replaced by coarse filter paper and held 


in place by the ring used to fasten the discarded lid. Other types of 
containers of similar size are satisfactory. 


Oviposition Cage 

A8. Adult moths are placed in a pint jar containing 4 to 6 squares 
of clean, all-wool fabric 3” x 3”. Allow these adults to deposit their 
eggs on these pieces of fabric for 2 to 4 days. At the end of this 
period remove the adults and destroy. Since the eggs hatch in 4 days, 
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this is the maximum interval that may be allowed between egg 
collections. 


Rearing Medium 

A9. Use clean, scoured, undyed wool cloth supplemented with 
about one teaspoonful of autoclaved dry brewer's yeast to each 30 
grams of cloth. 


Rearing Containers 
A10. A temperature of 80° plus or minus 2°F. and a relative 
humidity of 55 plus or minus 5 per cent is to be maintained. 


Maintenance of Culture 

All. The adults in mature cultures shall be transferred to the 
oviposition cage either by suitable suction or by introducing into 
the container with adults a small amount of CO. gas. The adults can 
then be removed from the container and transferred to the oviposition 
jar without difficulty, 400 to 500 adult webbing clothes moths will 
deposit approximately 4,000 eggs in two to four days. The Sees 
pieces of fabric are then placed in an enamel pan and vigorously 
brushed with a 1% inch glue brush to remove the eggs. The eggs 
are screened through a 40-mesh sieve and retained on a 60-mesh 
sieve. The eggs are measured in a graduated centrifuge tube, 0.2 ml. 
representing approximately 4,000 eggs. These are sprinkled on 
4”x10” strips of clean scoured wool fabric (total 25-30 grams wool) 
treated with about a teaspoonful of dry yeast. The roll of wool 
strips is then placed in a one or two-quart, wide-mouth jar, covered 
with filter paper, lid, and kept under conditions described in Section 
A10 until of test age. 


APPENDIX III 
Procedure For Rearing and Handling the Furniture 
Carpet Beetle 
Scope 
A12. The following procedure is to be used for rearing and 
handling, the furniture carpet beetle, Anthrenus vorax (Waterh.). 


Maintenance of Cultures 

A13. Wide-mouth glass jars of 1-pt. capacity are suggested. The 
flat lid shall be replaced by coarse filter paper and held in place by 
the ring used to fasten the discarded lid. Other types of container of 
similar size are satisfactory. 
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Rearing Medium 


Al4. Use clean, scoured, undyed wool cloth adding about one 
teaspoontul of autoclaved dry brewer’s yeast to each 30 grams of 
cloth. 


Insectary Rearing Conditions 


A15. The beetle rearing room or incubator shall have a constant 
temperature of 80° plus or minus 2°F. and a relative humidity of 
55 plus or minus 5 per cent. 

A16: (a) Place 100-200 adult carpet beetles in a one pint jar 
with several 3 inch squares of wool cloth supplemented with brew- 
er’s yeast. After one week remove wool cloth patches to rearing jar 
(Section A13) and replace dead adult beetles. 

(b) Examine culture jars at weekly intervals and add wool cloth 
supplemented with dry brewer’s yeast sufficient to maintain an ade- 
quate food supply. 

(c) Test larvae are obtained from cultures during the sixth week 
after removal of the eggs from the oviposition jar. Larvae are easily 
transferred with light forceps from the wool cloth in the rearing jar 
to the test cage. 

(d) Remove pupae from the older cultures to a one pint jar pro- 
vided with a few pieces of wool cloth. Adults emerge within a week 
and this jar serves as a source of supply of adults for the oviposition 
jars. 

(e) The larval period is 10-13 weeks and the entire life cyclemie 
completed in 12-15 weeks. These cultures are easily maintained for 
a constant source of uniform test larvae. 

({) Handling methods described in Section A5 (d) are applicable 
to this species. 


RODENTICIDES 


T is estimated that rats destroy more than one-half billion 

dollars worth of food and property in the United States each 

year. Besides contaminating and destroying property, Vem tect t 
generates a further problem by carrying various diseases. It has 
decimated the population of the world throughout the ages by the 
spread of such plagues as bubonic, anthrax, typhus tever ange clecp- 
ing sickness. It transmits these diseases by acting as host to lice and 
fleas infected with the germs. Obviously, rats must be controlled. 


A large number of systematic programs to control this rodent are 
under way continuously, or being projected, by many cities, counties, 
and even entire states. Both the U. S. Public Health Service and 
the Fish Wildlife Service stress the importance of rat proofing i 
both new and existing buildings. One control measure suggests 
that waste material be eliminated and that foods be protected 
adequately in storage. In the past, poisons such as thallium sulfate, 
arsenic, phosphorus, strychnine, barium carbonate and zine phosphide 
have been employed against rats, though their general use 1s 
dangerous and they are being replaced to some extent by some 
safer and more effective products. An ideal material would be one 
that would be toxic to rats, yet safe for use around the home and 
farm. 


Warfarin 


NE of the newer rodenticides offered most recently to the 

general public is warfarin (known also as W. A. R. FF. 42 
or Compound 42). This compound is one of a series of 3-substituted 
4-hydroxycoumarin anticoagulants derived in the laboratories of 
Professor Karl Paul Link at the University of Wisconsin. It was 
first made by Dr. Miyoshi Ikawi in 1942 by condensing 4-hydroxy- 
coumarin with benzyl acetone. Its outstanding ability to kill rats and 
mice was established by Dr. Lester D. Scheel and Dorothy Wu in 
1948. Their work was rapidly confirmed by extensive independent 
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tests conducted at the U. S. D. A., Denver, Colorado, Fish and Wild 
Life Laboratory by Dr. Glenn Crabtree and the W. A. R. I’. control 
laboratory in Madison. 

Warfarin is a stable, colorless, crystalline, solid, m.p. 161° C. 
It is acidic and has a low solubility in water, but the sodium salt is 
readily soluble. Both are odorless and tasteless. The free acid is used 
in solid baits, the sodium salt for water solution (fountain) baiting. 
Warfarin kills by destroying the coagulating powers of the blood and 
by causing capillary damage. The stricken rodents die from internal 
bleeding. Single large doses are not effective, but small daily ex- 
posures over a short period give a high percentage of kill (90-100 
per cent). A daily intake of about .025 to .0125 milligrams per gram 
bait for six to ten days will usually kill the average rat or mouse. Bait 
shyness and tolerance do not develop; both sexes are equally 
vulnerable to the product, and seasonal effects are nil. 

Compound 42 is covered by patents 2,427, 578-9, assigned to the 
Wisconsin Alumni Research Ioundation. It appears to be relatively 
safe to larger animals and people. The lethal dose, as expressed in 
mg. per kg. of body weight, increases as the animal’s body weight 
increases. Incorporated in solid or liquid bait at low concentration 
(1:10,000), a cat or dog would have to consume a considerable 
quantity before injury would result. 

Compound 42 is mixed by the user with palatable bait materials 
such as cornmeal, oatmeal, bread crumbs, ground fish or ground 
meat, and placed so that the rodents will have the opportunity to eat 
some of the material every day for five to fifteen days. Such doses 
are normally toxic, and it has been observed that rats already very 
sick from feeding on the bait will still drag themselves to the dish 
containing the bait and eat more of the deadly material. Bait shyness 
apparently does not develop. 

In preparing the bait, compound 42 (which contains 0.5 per cent of 
the active ingredient) is mixed one part by weight with 19 parts of 
cornmeal, oatmeal, ground fish, ground meat or any other palatable 
rat food. The finished bait material should be placed in bait boxes or 
cages which will protect the baits from children or pets. Using 
oatmeal or cornmeal, a semi-permanent hait may be prepared, which 
need be replaced only when it has been consumed by the rats. Using 
ground meat or ground fish, the baits should be replaced every day 
or every other day, to keep the materials in a palatable condition. 
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Whichever type of bait is used, the bait boxes should be distributed - 
in several locations which may be found by the rats. Compound 42 
although a comparative newcomer in the field is now one of the most 
widely used rodenticides by both professional operators and the 
general public. 

An experimental sales program to Public Health Officials, Fish 
and Wildlife personnel, industrial sanitary engineers, pest control 
operators, and other qualified personnel was conducted by two com- 
mercial companies late in 1949 and early 1950, with the understand- 
ing that the persons using the warfarin would report the results 
obtained to either the U.S. Fish and Wildlife Service, to National 
Pest Control Association, or to one of the companies which had 
sold the warfarin concentrate. A general summary of this information 
has been compiled by Dr. D. Glen Crabtree of the U.S. Fish and 
Wildlife Service, Denver, (Data was not published at the time of 
publication of this text). 

The data summarized by the Fish and Wildlife, National Pest 
Control Association, S. B. Penick & Co. closely approximates the 
summary compiled by Prentiss Drug & Chemical Co., New York. The 
latter summary indicates the following: Of the 234 reports received 
(from 38 states) 89.1 per cent reported satisfactory or 100 per cent 
control ; 9.23 per cent report indefinite or indeterminate control ; and 
1.67 per cent reported unsatisfactory control. An analysis of the 
unsatisfactory and indeterminate reports showed definitely that 
directions were not followed correctly, or that the degree of infest- 
ation was of such a nature that a continuous supply of vermin was 
available to replace any rodents that were killed. 

All of the data were summarized, and in late June of 1950, the 
U. S. Department of Agriculture, Production and Marketing Ad- 
ministration allowed the warfarin rodenticides to be offered for sale 
to the general public. At present, warfarin type rodenticides in the 
form of 0.5 per cent powder, or in the ready-to-use bait are being 
offered over the entire United States and are generally available to 
distributors and dealers. 


Red Squill 


wa. product which is of vegetable origin, has been known as 
a rat poison for several centuries. Though fairly large dosages 
are required as compared with some of the newer materials available 
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for the purpose, it is still a popular rat control agent, since it is 
practically harmless to domestic animals. There are two commercial 
varieties of squill, red and white, but these are not distinguishable 
botanically. Red squill belongs to the genus “urginea,’ and its 
botanical name is Urginia maritima (Scilla). It is a wild perennial 
plant found on the coast of the Mediterranean. 

Rats that have eaten a fatal dose of red squill usually become 
lethargic within two hours, and are usually dead within a day or 
two depending on the dose taken. Dogs, cats, chickens, and other 
animals that were offered food containing red squill either refused 
or promptly vomited the food. It appears that the baits prepared 
with this material are acceptable only to rats and mice. Tests on 
human beings show that there is little danger of poisoning from 
red squill. 

The potency of red squill 1s determined by the quantity required 
to kill a colony of white male rats. Twenty animals are used in the 
test. If 50 per cent die in 48 hours when fed 500-600 milligrams of 
red squill per kilogram body weight (the squill being mixed with 
90 per cent of standard food bait), then the squill is rated 500-600 
mg/kg, which is the standard established by the research laboratory 
of the Fish and Wildlife Service of the Department of the Interior 
ct Denver 

Baits containing red squill are readily eaten by rats. Feeding 
tests made on the palatability of foods to rats indicate a preference 
for fruit, vegetables, cereals, rolled oats, cornmeal, bread cumbs, 
ground meat or fish. A variety of several kinds of bait may increase 
the chances for a clean-up of rats; although, if there is evidence the 
rats regularly consume a particular type of food, it is suggested 
that they be fed that preference plus the red squill. In some cases, 
the rats seem disinclined to change their feeding habits; in others, 
they may be satisfied with one type and change readily to another 
diet. 

The matter of baits requires, in some cases, considerable study 
and thought to assure the best results. The Fish and Wildlife Service 
suggests ten per cent fortified red squill material, 500-600 mg/kg 
to 90 per cent bait material. A large number of small baits is pre- 
ferred to a few large baits. The baits should be made the size of 
a small marble. Some workers have found that an intimate mixture 
is better than a coarse mixture. A re-milling of the combined squill 
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and bait is recommended when feasible. Uneaten baits should be 
collected after three days and discarded. This is indicated particu- 
larly with fresh meat bait. Results from this recommendation have 
been uniformly saitsfactory. 

If the baits are not accepted by the rats on the first trial, the 
procedure known as prebaiting should be followed. This consists of 
exposing fresh, untreated, varied baits over a period of three days. 
If the rats take the bait material after the first night, poison batt 
should be substituted, using the food for which the rats have shown 
preference. 

Before placing bait, exposed foods should be removed, and refuse 
receptacles covered. It is best to expose the freshly made squill baits 
late in the afternoon. In the treatment of poultry houses, it 1s best 
to place the baits in the feeding troughs, while the chickens are shut 
up for the night. Baits may be exposed behind boards placed against 
the walls so that a runway for the rats is formed—but not giving 
the chickens access to the baits. Remove squill baits from feeders 
before daylight next morning. 

One characteristic of red squill is that the poisoned rat leaves 
the building and disappears into sewers, or burrows in the ground ; 
whereas some of the newer rat poisons, which are quicker agents 
but are nevertheless more dangerous to use, kill the rat nearly im- 
mediately, before he has an opportunity to escape from the building. 

Red squill is available in powdered form and in a liquid extract, 
and is available to the exterminator and sanitary supply jobber at 
a standardized potency. It contains a preservative to inhibit spoilage. 


Alpha Naphthy] Thiourea 


ARTIME research developed some new raticides, one of 

which was alpha naphthyl thiourea. This material is deadly 
to the common Brown or Norway rat, which represents an esti- 
mated 90 per cent of the total rat population of the country. In the 
past, even due to persistent extermination efforts, including ferret- 
ing, starvation, trapping, gassing and poisoning, it has been 1tm- 
possible to obtain 100 per cent extermination results until the advent 
of alpha naphthyl thiourea. If used properly, this material has been 
reported to permit complete control. It is supplied to compounders 
under the name ‘‘Antu’”, by E. I. du Pont de Nemours Co., Fine 
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Chemicals Plant, New Brunswick, N. J. It is a white powder and 
is sufficiently toxic to animals to require careful usage. Dogs, baby 
chicks, and pigs, for example, can be killed if correct procedures 
are not carefully followed. 


The possibilities of Antu were discovered in 1932 by Dr. A. L. 
Fox, then a chemist in the Jackson Laboratory of the du. Pont com- 
pany. Further work was done by Dr. Curt P. Richter of Johns 
Hopkins Hospital. 


A successful means of using Antu is as a tracking poison, in 
concentrations of 20 to 50 per cent, sprinkled or blown liberally on 
surfaces on which rats travel. Antu kills within 12 to 36 hours after 
the rodents lick the substance off their feet. This method, where 
practical, eliminates or reduces the labor and uncertainty of baiting, 
and obviously reduces the hazard to other animals, especially when 
dusting can be done on pipes, rafters, down holes and other places 
inaccessible to pets. Previous to this, no suitable tracking poison 
has been available. Main disadvantages of this material appear to 
be that: (1) a minimum tolerance of 30 days develops from a single 
sub-lethal dose, and (2) Antu is not particularly effective against 
the Black rat and the Roof rat. 


Antu was quite widely used for rodent control in the middle 
and late forties. Since the introduction of warfarin, however, interest 
in Antu has declined appreciably. 


Comparative Toxicities of Seven Rodent Poisons 
Stomach Tube Administration 
Wild Norway Rats 


Rodenticide mg/kg of body weight 
for LD-50 
“1080” 4-5 sui AS 
Ait 6.9 at 0.5 
Thallium Sulfate 25.0 a 0.9 
Zine Phosphide* 40.5 = 29 
Arsenic Trioxide 75 ats 11g) 
Fortified Red Squill (Females) * 133 a 10 
Fortified Red Squill (Males) * 276 te 29 
Barium Carbonate EES as “)5) 


*Data from S. Dieke and C. P. Richter, Johns Hokins Hospital, Baltimore, Md. 
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Antu is offered to the trade in 100 per cent concentrations, and 
as a 20 per cent dust. It can be used as a tracking poison, or in the 
formulation of standard rat baits. It is suggested that combinations 
or preferably, all of the following general methods of control be 
followed : 

1. One-half to three per cent Antu mixed thoroughly and evenly 
with standard rat bait formulas, for example: 

a. 1-2% Antu (1-2 ounces) in 6 pounds of chicken mash. 

b. 1-2% Antu (1-2 ounces) in 6 pounds of ground hamburger 

and rolled oats. 

c. 1-2% Antu (1-2 ounces) in 6 pounds of a peanut butter and 

rolled oat mixture, cracked corn, corn meal or other dry bait. 

2. Sprinkle Antu over grain, sliced apples, chicken or turkey 
heads, meats and similar baits. Bait should have a faintly greyish 
appearance after dusting. 

3. Dust 20 per cent Antu as a tracking poison in rat burrows, 
with a standard cyano-gas type duster. 

4. Sprinkle Antu lightly over the surface of water in cups, or 
mix by shaking to obtain one to two per cent Antu (1.3 to 2.6 ounces 
per gallon of water). 

5. Dust 20 per cent Antu in an inert carrier, such as tale nout 
or pyrophyllite, on floors, runways, shelves, pipes and other areas 
where the rats will come in contact with the poison. 


It is, of course, necessary to obtain the most acceptable bait, and 
as the food habit of rats varies in different parts of the country, 
itis suggested that the Fish and Wildlife Service, or the local experi- 
ment station be contacted for additional information. 


The pre-baiting method of rodent control should be followed 
for best results. This procedure consists of placing unpoisoned bait 
for three or four days in specified areas throughout the building 
under treatment. This allows the rodents to become accustomed to 
the food placement, and to obtain the most desirable food. At the 
end of this time, the required amount of Antu can be added to the 
bait. Initial control is important, since a tolerance is developed on 
sub-lethal dosages. This tolerance persists for approximately one 
month, and it is therefore recommended that Antu should not be 
used as a repeat poison in less than one month from the time of 
initial treatment. 


Generally, one per cent Antu in bait is required to obtain 100 
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per cent control of the Norway rat. Young rats have been found 
to be more resistant than mature rats of this species, and dosages 
up to three per cent are suggested, where a preponderance of young 
rats are in evidence. Antu is a specific poison for the Norway or 
Common Brown rat, and although some experimental results indi- 
cate partial control against other species of rats, Antu is not recom- 
mended for their control. The Norway rat constitutes approximately 
95 per cent of the rat population in the United States. The Black 
and Alexandrine rats are prevalent only in localized southern regions 
of the United States, particularly in Florida, and in port cities near 
the Gulf of Mexico. 


Antu as a tracking poison dusted on floors, runways, and in 
burrows is very effective against the Norway rat. Actual tests in 
which the rodents were allowed to run once through a six foot 
chamber dusted lightly with 20 per cent Antu gave 100 per cent 
control. This type of control is unique, and effective particularly 
in killing off the last few rats in a building or area treated previously 
with other poisons, or in substantially reducing initial rat infesta- 
tion. 


Antu causes death by causing an acute lung dropsy and an ac- 
cumulation of fluid in the chest cavity, resulting in a drowning effect 
by the body fluid. Death occurs within 24 to 48 hours, with a sharp 
drop in body temperature as the first symptoms of poisoning. 


Experimental and actual conditions of use have proved that Antu 
1s non-toxic and non-irritating to the skin. Extensive tests with Antu 
in Baltimore, Maryland, and elsewhere have not resulted in any 
cases of poisoning or irritation to humans. The table below indicates 
the toxicity of Antu to various animals, and it is apparent that most 
animals are highly resistant to this material. Dogs and cats, although 
they are somewhat susceptable to Antu poisoning, are usually pro- 
tected due to the emetic properties of Antu. There have beempeasess 
however, of dogs being poisoned by Antu; and therefore, care and 
precautionary measures should be taken. This is true especially when 
Antu is used in baits containing meats. Dogs, of course, have a 
habit of gulping this type of food, and consequently it is possible 
for them to obtain a lethal dose before the natural emetic properties 
of Antu have an opportunity to function. The high resistance of 
monkeys to Antu suggests a high resistance in man, and it is esti- 
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mated from this information that as much as three-fourths of a 
pound or more of 100 per cent Antu would have to be taken by 
a 150 pound man to cause death. 


Estimated Dose of Antu for 100% Kill 
(Oral Administration) 


Animal Antu mg/kg 
Laboratory Rat, Adult (Rattus norvegicus) * 6s 
Norway Rat, Adult, Wild* 10 
Norway Rat, Young, Wild* 20 — 50 
Domestic Dog 20 — 50 (approx.) 
Pigs 50 
Young Chickens 100 or higher 
Domestic Cat 200 (approximately) 
Roof Rat* 250 or higher 
Squirrel* 5 a 250) 
Rabbit 400 or higher 
Guinea Pig* 400 
Chickens, Old* 5000 


Monkey* 5000 


*Data from C. P. Richter and S. Diecke. 


Until additional work has been completed, the following pre- 
cautions should be taken as preventive measures in handling and 
distributing the bait: 

1. Do not smoke or eat while handling Antu. 

2. Wash hands thoroughly after handling. 

3. Do not expose bait where the contamination of foodstuffs is 

a possibility. 

4. Confine all pets from treated areas and remove and burn all 

baits and dead rats after treatment. 

5. Advise or post notice to all inhabitants of building or area 

Hone: treated. 

In the event of accidental swallowing, give emetic of mustard 
and water, or other means to induce vomiting. Call a physician. 

Another member of the thio urea chemical class 1s PTC phenyl 
thio urea (“Carbamide”). This compound is soluble in four hundred 
parts of cold water, or 17 parts of boiling water. The median lethal 
dose was found to be 4 mg/kg for laboratory white rats; 610 
mg/kg for white rats from another laboratory colony; and 1830 
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mg/kg for wild Norway rats. When the three strains of rats were 
fed the same diet for an extended period, all values approached 
4 mg/kg, indicating that diet played an important part in toxicity 
value. (J. C. Munch, Soap and Sanitary Chenucals 23, No. 4, 147- 
150, 1947.) PTC was not found very effective in practical applica- 
tion, because of discrimination by the rodents due to its bitter taste. 


Compound 1080 
LV ee raticide developed by the U.S. Fish and Wildlife 


Service during the war was sodium fluoroacetate, or Compound 
1080, which is most deadly to rats. Like thallium sulfate, however, 
its extreme toxicity to warm-blooded animals is a great disadvantage : 
furthermore, there is no known antidote. The hazard is increased 
further by the possibilities of secondary poisoning, that is, the 
danger of animals being killed by merely biting other animals 
poisoned by 1080. Because of its extreme toxicity, 1080 is pro- 
hibited for non-professional use. 


Repellents 


AT repellents find occasional and limited use. Some of the 
R materials that rats seem to have an aversion for are flake naph- 
thalene, powdered sulfur, creosote, coal tar disinfectant, copper sul- 
fate, and chlorinated lime, carbolic acid, and cedar-wood oil. Among 
the non-odorous repellents are copperas, lime, lye, sodium fluoride, 
powdered sulfur and cayenne pepper. Although effective against 
rats, some of these compounds are harmful to pets, and should, 
therefore, be used with care. 

Many classes of chemical compounds, such as the carboxy acids, 
alcohols, amides, esters, and nitriles, give little or no indication of 
repellent activity. On the other hand, many fatty amines and their 
salts, guanidines and quaternary ammonium, pyridinium, nicotinium, 
and quinolinium salts have shown marked repellency (J. F. Welch, 
J. B. DeWitt, and E. Bellack, Soap and Sanitary ChemmgiguZe 
No. 4, pp. 122-124, No. 5, 147-151, 1950). A series of food accept- 
ance tests, barrier tests and field tests, conducted by the above 
authors, to select a rat deterrent applicable to packaging materials, 
indicated that chemical repellents, when applied to paper have not 
been too effective. 
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In penetrating an obstruction such as a paper barrier or box, 
a rat ingests limited amounts of the chemical applied to it, and con- 
sequently, the repellent effect is less pronounced than when the 
same compound is mixed inseparably with food. It was found that 
materials which harden, toughen, or in some other way alter the 
physical make-up of paper, so as to make it more difficult for rats 
to penetrate, afford greater resistance to rats than eelieniical’” -coin- 
pounds. 

Although deterrents have their limitations in the reduction of 
damage by rats, this means of control may prove of more mMportance 
as new and better repellents are developed. 


Control by Fumigation 


UMIGATION is an important method of controlling rodents, 
RP ouch its application requires professional operation, and 
observation of adequate precautions. F'umigants such as carbon 
disulfide, calcium cyanide dust, and carbon monoxide are common. 
(I. Fuhr, S. J. Magram and Weymour D. Silver, Soap and Sanitary! 
(@iemicals 26, No. 8, 127-129, 1950). 

This method of control is particularly adaptable for such rat 
harbors, as wood piles, burrows, sanitary fills, sidewalks and other 
places of difficult access. Where fumigation 1s used in a building, all 
openings should be closed tightly and the gas left in for at least 
six hours. Fumigation should be done only when the entire building 
is unoccupied. 


FLOOR WAXES 


N the average building, floor care undoubtedly presents the 

single largest maintenance task. Floors being the interior part 

of any building which receives the most use and abuse, of neces- 
sity must receive proportionate care and attention if they are to 
be maintained and preserved properly. To keep floors looking at- 
tractive and to avoid excessive wear means constant attention as 
well as use of correct materials, equipment and technique. Floors 
represent a heavy investment, particularly in large public buildings 
and institutions, and their preservation is a necessary economy. In 
recent years, the need for such economy and the desire for greater 
floor beauty have brought the development of many new devices and 
products for floor maintenance. 


The development of floor waxes was probably the most 1m- 
portant step of the past half-century in the preservation of floors. 
Years ago, ordinary unvarnished wood floors were treated with 
so-called floor oil to improve appearance, lay dust and help pre- 
serve the wood. These oils, which were usually a light petroleum 
product of the paraffin oil variety, are still used to a small extent. 
With the advent of modern floor coverings, the rise of the modern 
floor wax began. Today, approximately 75,000,000 gallons of floor 
waxes are used yearly in the United States. 


In the home, most waxed floor surfaces are wood and linoleum. 
In large buildings, hospitals, hotels, and others of like nature, 
the most common types of floors to be protected and beautified 
are linoleum, rubber tile, cork tile, asphalt tile, wood, terrazzo, 
and concrete. Linoleum, rubber, asphalt and cork are known as 
soft floors and as such present numerous maintenance problems. 
The soft pliable nature of these floor coverings makes them more 
readily subject to the abrasive action of sand, grit and dirt. Where 
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Weer itaiac is heavy such as in corridors, public rooms, offices, etc., 
their life will be relatively short if they are not properly protected. 
Of all the materials tried for this purpose, floor wax has been found 
most satisfactory to protect these floorings from wear and other 
forms of deterioration. 


Floor waxes made and sold today are of three types: (1) 
water emulsion, self-polishing type; (2) liquid solvent type; (3) 
paste type. The water emulsion type which was the latest type to 
be developed, having been on the market since 1930, commands 
by far the largest part of the market. It finds uses on soft floors 
where liquid solvent waxes might damage the floor covering. Paste 
waxes are still used widely by professional floor treatment firms. 
For ordinary use, the water emulsion type are self-polishing, which 
means a great reduction in labor, although some users buff these 
waxes slightly following application or at later intervals as a means 
of renewing their lustre. 

Waxes used in the manufacture of floor waxes must be those 
with high melting points and which can be rubbed to a sheen by 
buffing. Carnauba wax has been the wax most widely used as 
the basis for polishing waxes, although its use has been cut down 
greatly in these products during recent years because of its high 
price and at times uncertain quality. Much of tine, carnasiba wax, 
formerly used in floor waxes now is being replactd by syuinetic 
waxes, microcrystalline petroleum waxes, and resins of various 
types. Whereas in 1945, the total solids of most good floor waxes 
were composed approximately of three-quarters carnauba wax, 
lately this content of carnauba has been reduced by many manu- 
facturers anywhere from a half to three-quarters of former figures. 
During these years, the price of carnauba increased to almost five 
times earlier prices and was subject to wide and uncertain fluctua- 
tions. Predictions have been made that little or no carnauba wax 
will be used in floor waxes by 1965. 

Melting point is one of the most important characteristics of 
any wax to be used as a raw material in making a floor polish 
which will have a satisfactory gloss. The brilliance of the floor 
polish generally bears a relation to the hardness of the wax used 
in its formation. This does not necessarily signify that two waxes 
of the same melting point will have equal polishing value. Paraffin 
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wax with a melting point of 113 F. will not produce the same 
lustre as myrtle wax with the same figure. .If adulterants such 
as rosin are added to waxes to raise the melting point, the mixture 
does not have suitable polishing properties. Method of formula- 
tion as well as raw materials used is very important in obtaining 
good lustre and other desirable properties. 


Carnauba Wax 


ARNAUBA wax, due to its hardness and high melting point, 
@ can be made into finished floor waxes and polishes which 
yield a rich, durable lustre. It gives floor waxes which withstand 
wear, do not scratch readily, and which have the important self- 
healing characteristic of scuff marks. It is the most important 
natural wax used in floor waxes even though its use has not kept 
pace with the wide expansion in the market since 1945. Propor- 
tionately, less and less carnauba is being used in polishes, replace- 
ments being resins, synthetic and other waxes. Some _ so-called 
floor waxes are on the market which contain no carnauba wax at 
all. In other Wstances; as little as one and two per cent of car- 
nauba are present in water-emulsion waxes where the average 
solids of the floor wax total twelve per cent. 


Color varies from buff, to yellow or green. The wax is obtained 
from the carnauba palm (Corypha cerifera or Copernicia cerifera), 
a tree found throughout northern and northeastern Brazil. This 
area embraces the states of Para, Maranhac, Paihu, (Cearageiese 
Grande do Norte, Parahiba, Pernambuco, Bahia, and Goyaz. The 
climate of these states is tropical, modified somewhat by trade 
winds, with Ceara subject to severe droughts. 

The carnauba palm grows in some instances on sandy soil, but 
the most suitable conditions for its growth are those found in salinous 
dark earth deposits, completely leveled at a regular season of the 
year by the action of the sea. The carnauba palm is not cultivated. 
Its growth is slow, and its height varies from twenty-one to thirty- 
six feet. It prefers to grow along the banks of rivers and lakes, but 
it is found also in small, isolated groves, from the damp lowlands 
along the coast to the forests of the interior. On dry ground and 
on ground that is dry during a great part of the year, although 
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subject to periodic floods, the carnauba palm develops well. It resists 
the recurring floods which affect the northeastern hinterland of 
Brazil. Despite numerous and more or less successful attempts to 
grow the carnauba palm in other countries, Brazil still has a prac- 
tical monopoly of the world trade in carnauba wax. 

The carnauba tree furnishes a number of valuable commercial 
products. From the fronds, which encircle it in the manner of a 
fan, is taken a dry, ash-colored powder which gives off an agreeable 
odor. It is this powder that produces the carnauba wax. 

The leaves and sprouts of the palm are cut from the tree and 
exposed to the action of the sun for from two to four days. When 
they are withered and dry, they are beaten over cloths to dislodge 
the wax, which is in the form of a fine powder. The powder is then 
placed in clay vessels over a fire. Water is sometimes added, the 
product then being known as “boiled wax” (cera cozida). When 
prepared without water, the finished product is termed “toasted wax” 
(cera Torrada). 

It then may go through further refining processes, such as re- 
melting, to allow grit and dirt to settle out. Sometimes it is treated 
apy sulfuric acid, The wax may be lightened in color by mixing 
it with paraffin and filtering over bleaching earths. This, however, 
gives a softer product melting at 140° F. which is about 44° below 
the melting point of pure carnauba. Selection of the correct filtering 
clays and carbons is very important in refining the wax since these 
may either improve or damage the emulsifiability and gloss (Sievert 
and Harvinny, Chemical Specialties Manufacturers Assn., May, 
1951). After refining, the molten wax, either with or without water, 
is strained through a cotton cloth and the operation is completed. 


The cutting of the leaves and sprouts, preparatory to extracting 
the wax, generally takes place during the dry months of the year, 
from September to February or March, depending on the rainy 
season. Curiously enough, during dry years, the yield of wax is 25 
per cent above average. The average yield per tree for each cutting 
is estimated to be from 65 to 100 grams of wax. 


Carnauba wax is packed for export in jute bags, containing from 
A5 to 60 kilos. The weight of the bags varies considerably, however, 
and the above mentioned weights are not standard. The wax 1s 
shipped in the form of lumps weighing from one to five pounds.- 
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In the United States, carnauba is classified as follows: 

~No. 1 Yellow | 
No. 2 Yellow 

No. 2 North Country 

Pure Refined North Country 
No. 3 North Country 

No. 3 Chalky 

Yellow No. 1 is the highest in price and is most desirable because 
of its purity and the superior lustre that it generally leaves. 

Carnauba is supplied usually in lumps or flakes. The latter melt 
more quickly and are generally preferred. In lumps it is hard and 
brittle, light yellowish in color, sometimes with a greenish tinge, 
resembling smooth stones. Being a vegetable product, different lots 
of the same grade may vary, sometimes causing difficulty to the maker 
of the finished product. On warming, it has a faint agreeable odor 
resembling new mown hay. 

Carnauba wax has various uses. In the interior of Brazil, candles 
are made from it. It is used as a raw material in the preparation 
of polishes, lubricants, greases, varnishes that will withstand wash- 
ing, picric acid, floor and automobile waxes, and in the compositicn 
of insulating material. It is used also in the manufacture of carbon 
paper, whose quality it improves by preventing carbon smudges 
on hands or on the paper with which it comes into contact. It has 
been used in the manufacture of chalk, matches, soaps, candles, salves, 
unguents (taking the place of resin), and in phonograph records. 
Mixed with paraffin, it serves in the protection of oranges and 
other fruits enroute to market. 


Candelilla Wax 

ANDELILLA wax has a melting point of 149°-156° I, which 
C is lower than that of carnauba. It gives a lustre inferior to 
carnauba. It is obtained from a leafless shrub (Bedilanthus pavanis ) 
indigenous to Mexico. It is extracted with petroleum ether or by 
boiling the shrubs in water. The crude grade is dark brown in color 
and the refined grade is lighter, occasionally translucent. It con- 
sists mainly of a hydrocarbon hentriacontane (Csolle, or Caeleteey 
together with lesser amounts of wax esters, though its complete com- 
position is yet to be determined. It is used as an addition to raise 
the melting point of softer waxes and as a carnauba substitute. 
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Montan Wax 

ONTAN, or lignite, wax has its source in peat, brown coal, 
bituminous shale and lignite. It consists chiefly of montanic 
geid (C2.Hs50O0,) and mixture of alcohols. The drawbacks to the 
cheaper montan waxes are dark color and the percentage of 1m- 
purities or adulterants they may contain stich as carbon, chalk, 
barytes, resins, bitumens, etc. The usual method of extraction 1s by 
the use of benzene, petroleum ether or other suitable solvents. The 
melting point depends on the source. Montan obtained from lignite 
is brownish to black in color; quite hard and brittle, being of a 
fibrous texture. Though varying in chemical composition, it appears 
invariably to contain esters of montanic acid (CosH;;COOH) and 
hydrocarbons. The grades offered on the market are crude, powdered 
and bleached. Montan is produced in Germany and lately in California. 
Montan waxes of higher melting points are obtained by putting 
the crude through a refining process or by oxidation of the montanic 
acid. These resemble ceresin somewhat and range in color from 

brown to white. 


Sugar Cane Wax 

OR some years, the waxy coating on sugar cane leaves has 

been known to have properties similar to those of carnauba 
wax. There has been some commercial exploitation of this product, 
but production has continued too small for the wax to be a serious 
market competitor to carnauba, Sugar cane wax, however, finds use 
+n floor waxes and other products as a substitute for carnauba. Plans 
to increase the output of this wax have been reported. If sufficient 
quantities of sugar cane Wax could be produced at prices competi- 
tive with carnauba and the synthetics, this material could become an 
important raw material in floor wax manufacture. The wax 1s 
light tan in color with a melting point of loo acide niimiber 
23-28, and saponification value of 65-77. 


Ouricury Wax 
URICURY wax when refined still has a dark brown color. 
Among the vegetable waxes, however, it comes closest to 
carnauba in general properties. It has a melting pomt GrloZ ales 
F. It has an acid number of 12-20 and a saponification value ot 
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89-104. Because of its dark color, the quantity of it which can be 
substituted for lighter waxes in water emulsion polishes is limited. 


Ozokerite Wax 


ZOKERITE is a bituminous product in the form of a fossil 

wax procured from Galicia, Roumania, Utah, the Argentine 
and the Orange Free State. Its other names are mineral wax, fossil 
wax, native paraffin and ozaconte. Its hardness depends upon the 
depth from which it is secured. Ozokerite is considered to belong 
to the methane hydrocarbons. The melting point varies as well as 
the consistency, which is from soft to brittle. 

Refined ozokerite or ceresin resembles beeswax, but has the gen- 
eral properties of paraffin, though it has a higher molecular weight, 
viscosity, and boiling point than the latter. Paraffin and bleached 
rosin, on account of comparatively low prices, are used frequently 
as adulterants. Ceresin ranges in shade from orange to white. 

The process of refining consists of heating the crude ozokerite 
with sulfuric acid and agitating. The process must be controlled 
carefully in regard to the quantity of acid, temperature and time 
allowed for reaction, and depends on the particular batch of ozoker- 
ite being treated. If skill and care are not employed, an inferior 
product is likely to result. 

Unbleached ozokerite runs in color from tan to a greenish brown. 
Bleached ozokerite appears to be yellow in the piece but is creamy 
white when applied. The double bleached variety is white in the 
piece and white when applied. Pure ozokerite is a good oil and grease 
absorbent. It does not crystallize and is amorphous, therefore holding 
oils and greases indefinitely. It never sweats them out even under 
high pressure. When dissolved in a solvent, ozokerite does not show 
any crystalline sediment. Low temperatures do not affect pure 
ozokerite. Tlowever, cold weather hastens the crystallization of 
paraffin waxes and adulterated ceresin. 


Paraffin Wax 
ARAFFIN waxes are obtained from the destructive distillation 
of petroleum oil. Chemically, they are not true waxes. Paraffin 
is usually white or bluish white and the specific gravity varies from 
823 to .940. The price depends on the melting point, which ranges 
from 95°-167° F. 
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Paraffin is the cheapest of all waxes, and as a result is frequently 
found in inferior finished products. On the other hand, a percentage 
may be advisable in some floor wax formulas to increase plasticity. 
Paraffin wax crystallizes. Mixed with otls, greases or fats, it may 
separate or sweat them out. 

As a rule, liquid or paste mineral spirit wax stands up better 
when the percentage of paraffin or ceresin contained is not too high, 
and if the ozokerite content is adequate. 

There are a number of other common waxes on the market such 
as beeswax, myrtle wax, cane sugar wax, flaxseed wax, palm wax, 
japan wax, spermaceti. These, however, have limited and infrequent 
use in the fabrication of floor and other wax polishes. 


Dennen eee See 


Melting 
Wax Point ° F. Type Color Hardness 


Beeswax ... 145-158 Insect Lt. yellow to dark Fairly brittle to 
greenish brown plastic 

Candelilla . 149-156 Vegetable Dark brown or Harder than 
greenish beeswax, softer 

than carnauba 

Carnauba . 184-196 Vegetable Pale yellow to Very hard and 
brownish green brittle - 

Ceresin ..... 130-170 Mineral Yellow or white Varies 

eapan ....... 122-1338 Vegetable Pale yellow or Hard and brittle 
light brown 

Montan .... 162-198 Vegetable Dark brown or Hard and brittle 
nearly black conchoidal fracture 

Ozokerite . 182-212 Mineral Yellow to dark Varies 
greenish brown 


Synthetic Waxes 


S is the case with most inorganics, natural waxes usually vary 
Ai purity, melting point, color and odor. Their sources are not 
unlimited, supplies are sometimes undependable, and prices often 
vary widely. These facts have been an incentive for the chemist to 
improve on nature. Considerable research work has been done on 
synthetic or partly synthetic waxes, which may in time largely 
supplant the natural varieties. At present, there are a number of 
synthetics available commercially which have the important advan- 
tages of being uniform in melting point, color and physical struc- 
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ture. However, none.of the synthetics developed to date duplicate 
exactly the properties of carnauba. 

When using natural waxes in set formulas, consecutive batches 
may lack strict uniformity. The synthetics overcome this difficulty 
but are seldom used in toto. In floor wax preparations, a certain 
amount of variation may not be so important as in other finished 
products such as carbon papers, cosmetics, textile sizes and finishes, 
rubber compounds, etc. 

One of the synthetics commercially available has a melting point 
of 219°-230° F. and an acid number of 20-30. This particular 
product is being used successfully in spirit type waxes in conjunc- 
tion with natural waxes. It ‘has a capacity for binding various oils 
and is readily soluble in most common solvents and oils. This syn- 
thetic, when dissolved in a suitable organic solvent, will yield a uni- 
form jelly-like mass which will not break down, as carnauba often 
does. The latter may settle out to a certain degree. 

One of the early drawbacks of synthetic waxes, as far as the 
floor, furniture and auto pcelish manufacturers are concerned, was 
their high cost. Now prices are more in line with natural waxes. A 
percentage of synthetic may sometimes be utilized successfully in 
some formulas to give certain properties to finished products. 


Expansion in the production and use of synthetic waxes during 
the past ten years has brought numerous new products on the 
market many of which are finding widening use in floor waxes. 
Some are truly synthetic while others are merely mixtures and 
combinations of certain natural waxes and resins. Perhaps the most 
widely known true synthetic waxes are the so-called Gersthofen 
Waxes which are esters of high molecular acids such as montanic 
acid with various alcohols. They are sold on definite specifications 
and there are several grades which have found wide acceptance in 
Noor wax manufacture. They range in melting points from 170° F 
up to 230° F'. These waxes were formerly imported from Germany 
under the name, I. G. Waxes. They are tailor-made products with 
uniform chemical and physical properties. 


One so-called “synthetic carnauba” wax available for floor wax 
manufacture is actually a mixture of refined vegetable gums and 
waxes with a melting point of approximately 175° F. High prices 
for carnauba wax have brought on the market many products which 


5 


Gal 


PLOOKS wea AES 2 


are offered as substitutes for this wax, and have stimulated research 
to develop an exact replacement, a goal not yet attained. 

Another type of synthetic wax which has attracted some recent 
attention is Syrex Wax. (L. W. Leish, CSMA, Dec. 1950.) This 
product has a softening point of 190-197° I*. and has found use in 
the manufacture of dance floor wax, automobile and shoe polishes 
as a partial replacement for carnauba wax. This is used in combin- 
ation with microcrystalline waxes to replace up to fifty per cent of 
carnauba in certain formulations with reported success. 

Terpene phenolic resins gained importance as natural wax sub- 
stitutes during World War I, when carnauba was particularly diftt- 
cult to obtain, and extenders were necessary to alleviate short sup- 
plies. Since then, they have received further consideration because of 
some of their own properties, and because they form good emulsion 
polishes. Emulsions containing between 30 to 40 per cent resins 
(based on total wax) are said to have increased water resistance, 
given higher gloss, and improved slip resistance (H. J. Mellan, 
Chemical Specialties Manufacturers Association meeting, June, 
1950). 

Other resins are also used partially to replace the natural waxes 
in commercial formulations. However, in selecting resins for such 
applications, the main considerations to be taken into account are 
that the resin should be compatible with the wax, be emulsifiable in 
stable form after being blended with the wax, and offer some per- 
formance advantage over resin-free emulsions. 

Besides the use of resins and shellac in waxes, another develop- 
ment is the use of microcrystalline waxes, which are made from 
tank bottom sludges, a by-product in the manufacture of petroleum 
solvents. According to D. T. Jones (Chemical Specialties Manu- 
facturers Association meeting, June, 1950), “there are definite 
possibilities that a high melting point microcrystalline wax can be 
used as a direct substitute for many natural waxes; however, much 
remains to be done in this respect. If oil, paraffin wax or slack wax 
is added to the oil-free micro, it will tend to make it more plastic 
and in turn, less desirable as a possible natural wax substitute.” 

The microcrystalline waxes may be classified as two types: an 
extremely ductile, flexible and tacky type of material employed com- 
monly as a laminant; and second as a relatively high melting, dry 
or relatively oil-free material, which is of particular mterest to the 
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liquid polish industry. The second type wax has found wide ap- 
plication in many fields, since the price picture, in some cases, is 
comparable to that of paraffin. 

One of the most recent and revolutionary developments has been 
the adoption of paraffin, microcrystalline and polyethylene resin 
blends. However, it is very difficult to handle a material such as 
polyethylene where an emulsion is concerned, since it 1s almost im- 
possible to break it down into extremely small particle size (D. T. 
Jones, ibid). The polyethylene imparts considerable gloss, and offers 
a desirable property. 


Shellac 


HELLAC and other resinous materials are incorporated into 

water emulsion waxes to increase gloss and to give a harder 
film. During the past few years, a number of products on the 
household market have increased the content of shellac. Where the 
percentage of shellac in previous years approximated two to ten 
per cent of the total solids, some recent formulations have been 
reported where the shellac content has comprised up to fifty per- 
cent of the total solids. High shellac content gives a markedly im- 
proved gloss to the finished wax film on the floor. 

Such floor waxes scratch more easily than those with higher 
percentages of carnauba or other waxes. However, high gloss, 
which many manufacturers chose to ignore for years in their efforts 
to sell the consumer on a less glossy “silky sheen,’ appears to be 
the most important factor of public demand in a self-polishing 
floor wax. 

The recent outstanding market success of one household floor 
wax was interpreted to result from its unusually high shellac con- 
tent and consequent high gloss. Other manufacturers followed suit in 
increasing the shellac content of their waxes, or the content of other 
resinous materials designed to heighten lustre of the dry film in 
order to meet the competition of the original high-gloss product. 

The type of shellac used in water-emulsion floor waxes is the 
bleached, wax-free grades. In addition to high gloss, added shellac 
is stated to give a wax emulsion with better leveling properties 
on the floor, to give a harder film, better wear and to veduce slip. 
A disadvantage is the requirement of more alkali in the formula 
which may lower water resistance and increase spotting. 
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Silicones 


N entirely new class of compounds has earned considerable 
A consideration in the field of polishes in recent years. This class 
of compounds is known as the silicone group, and can be used either 
alone or in combination with various waxes. The silicones are heat 
stable, oxidation resistant, relatively unchanged at low temperatures: 
and have a high degree of water repellency. Because of these prop- 
erties, they present a favorable outlook in the preparation of polishes. 
Certain of the silicones are gloss-producing agents, and make waxes 
easier to polish. 


Chemically, the silicones are a class of polymers containing a 
plurality of silicon-oxygen-silicon linkages in contiguous array, and 
in which the silicon atoms bear organic substituents through carbon- 
silicon bonds. There are two general types of synthesis for organo- 
silicon compounds: the substitution methods, a silicon halide or 
ester is employed as a starting material, and the halogen atoms 
or ester groups are replaced successively by reaction with a suitable 
organometallic compound. In the direct method, a hydrocarbon 
halide reacts directly with elementary silicon under favorable con- 
ditions to produce a mixture of organosilicon halides. (W. J. 
Dugan. Chemical Specialties Manufacturers Association, May, 


1951). 


The silicones most useful for polish formulations are the methyl 
silicone fluids. They may be produced in a variety of polymer sizes 
or molecular weights. The low polymer fluids below the 50 centi- 
stoke viscosity grade are relatively volatile materials, and therefore 
not too important in polish formulations. Viscosity grades from 50 
to 1000 centistokes are best suited for polishes. 


Polishes made from methyl silicone fluids will produce a film 
with a high degree of water repellency. Water stands in separate 
droplets on silicone polished surfaces. The silicones also have low 
surface tension, which may account for their teresting surface 
characteristics. They readily wet and cling to finishes, metals, glass 
and porcelain surfaces. In fact, the methyl silicone fluids wet metals 
so readily that they are not suitable for watch lubricants. They 
have excellent stability and good enough lubricating properties for 
light bearing loads in watches, but the tendency to wet metals is so 
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great that the fluid spreads itself on the metals surrounding the 
lubricated bearing surfaces. 

The methyl silicone fluids are soluble in such solvents as gasoline, 
kerosene, naphtha, and stoddard solvent. In water containing 
polishes, they may be emulsified readily with morpholine oleate, 
ammonium oleate, triethanolamine oleate or the stearates of these 
amines. They may also be emulsified with non-ionic or cationic 
emulsifying agents. 

Basically there are two types of silicone-containing polishes: 
those in which a silicone is the main polishing ingredient, and those 
in which a silicone is used as an additive or supplementary polishing 
ingredient. In the first type of true silicone polish, other polishing 
ingredients such as waxes may be used in small quantities. The use 
of waxes is often desirable in such formulations to give improved 
polishing action on rough or scratched finishes, to reduce water 
spotting, or lower the cost of the polish formulation. 

In the second type of polish, the silicone is used as an important 
ingredient, but not as the major polishing agent. Its function in 
such polishes is to simplify applications and to give greater depth 
of gloss. | 

The silicones can be used with waxes in mutual solvents or. in 
emulsion. In either case, the silicone content improves the wetting 
properties and facilitates application and polishing. 

The addition of waxes to silicone polish formulations is more 
satisfactory than the addition of organic oils. In general, the effective- 
ness of the silicone is lost if an excess of oil is used as the major 
polishing agent. | 

Several commercial products are now on the market incorporating 
silicones ; these include emulsion and solvent type automobile polishes, 
furniture polishes, glass and porcelain polishes, metal polishes, shoe 
polishes and leather polishes. 

Although silicones can be formulated into an easily applied floor 
polish or wax, with excellent water repellency, the product is too 
slick for safe walking. Used in small quantities in wax emulsion 
type floor polishes, silicones could provide improved leveling and 
better water repellency. In paste type polishes, a small amount of 
silicone fluid should provide greater ease of application without 
excessive slip (C. W. Todd, Chemical Specialties Manufacturers 
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Association, December, 1950). Further studies are proceeding along 
these lines. 


Use of silicones in polish preparations is only one of the many 
uses of this group of products. Because of their excellent electrical 
properties and their resistance to high temperatures, the silicone resins 
find many applications as electrical insulating materials, and in the 
formulation of industrial finishes. Resistance to chemical attack and 
weathering favors their use in protective coatings, and as finishes 
for such items as refrigerators and automobiles. The silicone rubber 
eum and compound are used primarily in high and low temperature 
gasketing applications and in electrical insulation. 


Solvent Waxes 


REVIOUS to 1930, the majority of floor waxes were of the 
solvent type. These are now less popular. Solvents consist of 
either naphtha, Stoddard Solvent, benzine, turpentine, or some sim- 
ilar vehicle or a combination. The choice of solvent depends largely 
on cost, odor and drying time desired in the finished product. 


A percentage of turpentine is sometimes added to the solvent 
to slow down the drying action, and in other cases merely as a sales 
point as some users seem to have the idea that a turpentine wax 1s 
more desirable. (This is probably due to the fact that originally 
waxes were made with beeswax and turpentine.) Turpentine costs 
more than most other solvents, although results are not necessarily 
superior. Turpentine has good pentrating qualities, but it is a slow 
dryer. A number of other solvents dry faster and are lower in piece: 


The solvent type wax formulations are inflammable, some more 
so than others. Naturally, when making this type of floor wax, the 
fire hazard must be guarded against. To reduce or avoid the fire 
hazard in mineral spirit waxes, a percentage of carbon tetrachloride 
may be added to the solvent. This is not common practice, as the 
cost of carbon tetrachloride is high. 


The manufacturer should endeavor to make a wax of suitable 
consistency, that is one that is neither too hard nor too soft, that will 
dry within a desired period of time and that can be made at a 
reasonable price. It is to be regretted that the last factor is too 
often the predominating one, an * “ao 
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Manufacture of Solvent Wax 

HE usual procedure is first to melt the wax in a steam-jacketed 

kettle and add the solvent slowly while agitating. To obtain 
a more homogeneous mixture, the product may be run through a 
colloid mill when cold. Even so, solvent waxes frequently separate 
on standing and have to be shaken up before using. In warm weather, 
the wax content should be increased. In the winter, less may be used. 
Instructions are usually given on the label to put the container in 
warm water if the wax is too thick. 

If a percentage of suitable synthetic wax is incorporated in the 
formula, it may not be necessary to run the finished product through 
a colloid mill. Some synthetic helps to give the wax a jelly-like 
consistency which makes it spread well on the floor. 

A few representative formulas for liquid mineral solvent type 
waxes follow. The choice of the solvent is left open. The cheaper 
grades of carnauba such as No. 2 or No. 3 North Country may be 
used. Waxes may be blended and formulas may be modified to keep 
within a price range or according to the characteristics desired in 
the finished product. 

Formula No. 1 


parts 
CATNaUbSs cca eae eee ee ee 4 
paraiin (122° -123:6- rein > 5 
ceresin (136.4°-140° FF.) 2... ee 1 
Solvent: cc... cee 90 
Formula No. 2 
parts 
ozokerite: J... ee eee 5 
syntheti@ Wak ..4...2....4.5) eee 5 
solvent, Goiiiicciiiien i eee eee 90 
(Synthetic employed—melting point 122° F.) 
Acid value’ ....2..2322. 0 
Ester value about... 10 
Formula No. 3 
parts 
carnauba 22.c.4662ke ee 
C@resin chico kee eee 
solvent. ..i223 ee oa: ee eo er 18 


Solvent should have a flashpoint of not less than 100° F, 
When a combination of high melting waxes 1s employed, a lower 
percentage of wax solids is required, When more of the lower 
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melting waxes are in the combination, the per cent of wax solids 
should be increased. 

Orange, yellow or brownish coloring matter is added to bring 
the finished product up to the desired shade. In some instances, 
waxes are furnished with a large amount of coloring matter or stain 
when it is desired to coat a floor without first applying a stain to 
light colored wood floors, etc. 

The finished product should be free flowing and free from 
granules. It should dry within ten to twenty minutes to a translucent 
non-sticky film, showing no signs of whiteness. The film should 
polish easily to a hard flexible surface of a satisfactory lustre. Uae 
body should be fairly heavy-boiled at 70° F. The less separation 
there is on standing, the better. Total solids should be no less 
than 10-14 per cent by weight. The softening point of the wax 
content should be from 159° to 176° F-., preferably the latter. It is 
well to have the flash point of the solvent not lower than 82.4° F. 
(closed cup). Local fire department regulations will have a bearing 
on the flash point. 

A thin even coat of the liquid wax should be applied on the 
floor with an applicator and allowed to dry. If the solvent is too 
volatile and the wax too hard, it will be difficult to buff to a satis- 
factory even lustrous finish. Streaks will show up due to refraction 
or reflection of light where the wax is thickest. Even an electric 
buffing machine will not do a good job if the wax formula 1s faulty. 

The waxed floor should be swept regularly to prevent dirt or 
grit particles from being ground into the wax and scuffed along by 
the feet. After sweeping, the floor should be rebuffed when neces- 
sary. After six months or a year, depending on the usage and the 
number of times a floor has been rewaxed, a wax layer builds up. If 
necessary, it should be removed by the use of a suitable solvent 
and the floor completely rewaxed. Any floor in which the composition 
or color is affected by an organic solvent should not have this type 
wax used on it—for example, rubber, or asphalt compositions. 

Requirements of Federal Specifications P-W-134 and P-W-158 
for liquid and paste types follow (Methods of sampling, mspection, 
and tests are not included.) : P-W-134 is for a solvent type liquid 
wax with resins. New York State calls for bids on this specification, 
though the Federal Government requests bids mainly on P-W-1538, 
which does not call for part resins. 


bo 
ex 
WO 
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FEDERAL SPECIFICATION 
P-W-158 | 
for 


WAX, GENERAL-PURPOSE; SOLVENT-TYPE, LIQUID 
AND PASTE (FOR FLOORS, FURNITURE, ETC.) 


B. Types and Grade. 
B-1. Wax, as specified herein, shall be furnished in one grade and 
in the following types: 
Type I —Liquid. 
Type II]—Paste. 
C. Material. 

C-1. The material shall be suitable for the purpose intended and 
as specified hereinafter. 
D. General Requirements. 

D-1. The wax shall dry to a film that polishes easily to a hard 
lustrous flexible surface. The wax shall not be so highly colored as 
to stain the surface, and shall dry within 45 minutes to a semi- 
transparent non-tacky film, which shall show no signs of whiteness 
(see par. F-2b(1)). 

KE. Detail Requirements. 

E-1. General-purpose wax shall consist essentially of blended 
waxes in a volatile organic solvent. The wax shall be free from 
rosin (see par. F-2a(6) ). 

E-la. Type I, (liquid).—Shall be a heavy bodied liquid mixture 
of suitable consistency to permit freedom of application at 20° to 
25° C. There shall be no appreciable settling of the suspended ma- 
terial (see par. E-2b (2)a). The liquid wax shall be smooth and 
shall be free from hard particles and granules. 

E-la(1). Non-volatile matter (total solids ).—There shall be not 
less than 11 per cent, by weight, of non-volatile matter in the 
liquid wax. The non-volatile matter shall meet the following re- 
quirements : 


Minimum Maximum 


SOLtening Olt ese (BOF 
Acid value 2.306 8 
saponification valucw 20 70 


Ash content, per cent 2. ee 0.5 
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E-la(2). Volatile organic solvent (vehicle).—Shall consist of 
turpentine or volatile petroleum distillates, or any mixture thereof. 
The flash point of the volatile solvent shall be not less than 28° C. 
(closed cup). 

E-1a(3). Physical and performance tests.—Shall meet tests speci- 
fied in paragraph I*-2b. 

E-1b. Type II, (paste).—The paste wax shall be a semi-solid 
material at 20° to 25° C. There shall be no separation of liquid 
from paste (see paragraph F-2b (2)b). The paste wax shall be 
smooth and shall be free from granules. 

E-1b(1). Nonvolatile matter (total solids).—There shall be not 
less than 20 per cent, by weight, of nonvolatile matter in the paste 
wvax. The nonvolatile material shall meet the following requirements : 


Minimum Maximum 


Softening point .....-....2--::-::ceceeceee eee Gi Ge 

PSI) <OGIIRVC rey tery eee eee 8 
Saponification value ...........-.-----.-------ses--s0+ 20 70 
Pech content, per cent _...............-.------100----- 0.5 


E-1b(2). Volatile organic solvent (vehicle ).—Shall consist of tur- 
pentine or volatile petroleum distillates, or any mixture thereof. The 
flash point of the volatile solvent shall be not lessethan 2a 3C, 
(closed cup). 

E-1b(3). Physical and performance tests.—Shall meet tests speci- 
fied in paragraph F-2b. 


xk K * eS 
FEDERAL SPECIFICATION 
P-W-134 
for 


WAX, FLOOR. SOLVENT-TYPE, LIQUID (WITH RESINS) 


D. General Requirements 

D-1. The liquid wax shall dry to a film that polishes easily to 
a hard lustrous flexible surface. The liquid wax shall not be so highly 
colored as to stain the surface, and shall dry within 45 minutes to a 
semi-transparent; nontacky film which shall show no signs of white- 
ness (see paragraph F-2b(1) )- 
E. Detail Requirements 

Ex1-Liquid wax shall consist essentially of blended waxes with 
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small amounts of resins in a volatile organic solvent. (See para- 
graph I-2r (8)). The liquid wax shall be a heavy bodied liquid 
mixture of sufficient fluidity to permit freedom of application at 
20° to 25° C. There shall be no appreciable settling of the sus- 
pended material (see paragraph F-2b(2)). The liquid wax shall be 
smooth and shall be free from hard particles and granules. 

I-la. Nonvolatile Matter (Total Solids).—There shall be not 
less than 11 percent, by weight, of nonvolatile matter in the liquid 
wax. The nonvolatile material shall meet the following requirements : 


Minimum Maximum 


Softening ponit =) Td Ge 

Acid Value 23... eee 18 
Saponification Value ...........c-ceccccccceseseeeecceee 40 85 
Iodine Number (WIJS) 00.0000... cee. 15 22 
Ash Content, per cent 0000.00... leecee ee eeeee 0.5 


E-1b. Volatile Organic Solvent (Vehicle ).—Shall consist of tur- 
pentine or volatile petroleum distillates, or any mixture thereof. The 
flash point of the volatile solvent shall be not less than 28° C. (closed 
cup). 

I--1c. Physical and Performance Tests.—-Shall meet tests specified 
in paragraph F-2b. 


Paste Wax 


OODEN floors, particularly those with an open grain, should 
have a foundation coat of wax after a thorough cleaning. 
Subsequent waxing should be done with a good spirit type liquid wax 
without washing. The high percentage of solvent material in this 
type of wax tends to clean off the dirt on the surface of the floor 
and leaves a film of wax which may be buffed to a high luster. 
Paste wax is generally used where a thicker application is de- 
sired in one operation. Also, as it contains a smaller proportion of 
solvent, it is less of a fire hazard. When power machines are used 
on floors, paste wax is sometimes preferred. It is also more con- 
venient and less messy than the liquid for furniture, woodwork, 
trim, etc. The standard packages are 1, 2, 4 and 8 pound cans, and. 
30 pound pails with removable head. 
Paste wax should be semi-solid at 68°-77° F. and should be 
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smooth, showing no separation or lumpy particles. The non-volatile 
matter may be 20-40 per cent. The same solvents may be used as 
in the liquid wax. 


There are many variations of the formulas used in paste wax. 
Here are two that will give satisfactory results: 


Formula No. 1 


parts 
TP geen cBiaay a eee seem Se ae 19 
sy syllereypeh es) Rape esse Bespses Set eee a 4 
CC ODS OVEN OGL. seem ue Ne ee ee ge geo ec 15 
Boer ee 25ND ale) on, fc Soc avawsceabacacnadvenesé 62 
Coloring may be added if desired. 
Formula No. 2 
CV ERMVEOU TONE OS. Cs eR 3 ae ee eo a 
Sloynmttel BSN SRS acco ieee eee eee errr rere a 
BC Telstra oe cde ceca necen ee peecnceuddalacevrstadenned 4 
‘Bice “PEL H EBL elas crate heh ie) Na eNO 6 
Se Soe E, wana US I ie ER tee ek eee ee ere nnre re 80 


Coloring may be added if desired. 


The solids should contain at least 38 per cent of high melting 
point waxes. A suitable synthetic wax improves consistency, as does 
ozokerite, holding the solvent in solution so the finished product re- 
mains hard and firm under hot weather conditions. 


A paste wax is prepared as follows : Melt waxes in a steam 
jacketed kettle. Add solvents and coloring matter. Agitate until 
the mixture is uniform. Then fill the containers. When allowed to 
cool, the wax will contract, so additional material will have to be 
poured in. In the larger containers, this procedure must be followed 
several times. In the case of a 30 pound pail, three fillings or more 
may be necessary to bring the wax, when cooled, to the proper level. 


If the output is large enough, the manufacturer would do well 
to put empty containers on an endless conveyor arrangement and 
have the pipe from the wax kettle as short as possible. If there 1s 
any danger of the wax hardening in the pipe, this should be steam- 
jacketed. An alternate method is to place thermostatically controlled 
insulated electric heating coils around the pipe. 


Many manufacturers prefer to use comparatively small kettles 
and make up a large number of batches, rather than make up one 
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large batch in a large kettle. This reduces the fire hazard. To help 
prevent fire, every precaution must be observed. Static from leather 
belting of the drive of the stirring arrangement may be one source 
of fires. Direct gear drive agitation is preferred. The motor operat- 
ing the agitator should be spark-proof, and proper terminal of 
motor should be grounded. In small kettles hand stirring is prac- 
tical. 

A simple method of applying paste wax to wooden floors is 
with steel wool. This both applies the wax and cleans the surface 
in one operation. A pad of steel wool is placed in. the cavity of 
the brush of the machine. A lump of paste wax about the size 
of a fist is placed therein. The rotation of the brush yields an 
even spread and at the same time cleans the floor. This operation 
covers about thirty-five square feet. One application is sufficient 
on a recoat job. Two coats are required on a thoroughly clean 
floor, the first coat being polished before applying the second coat. 
The success of this type application depends upon using a paste 
wax which retains the solvent to such a degree that the steel wool 
pad does not become too moist, otherwise the pad will shed the 
solvent and at the same time the dirt. 


Water Emulsion Waxes 


ATER emulsion wax preparations to a great extent have 
V\y replaced solvent waxes. Emulsion waxes have also found 
new uses, for waxes where none was used before. The introduc- 
tion of bright-drying water emulsions of carnauba wax has simpli- 
fied wax treatment of floors so that waxing entails scarcely more 
work than mopping with soap and water. The term emulsion as 
applied to this product is, strictly speaking, incorrect: Colloidal 
wax suspensions in an aqueous solution would be more accurate. 
In 1930, the first so-called rubless wax appeared on the market. 
It consisted of an emulsion of wax in water so formulated that it 
would dry with a lustre. Its advantages were that it saved buffing 
to a large extent; it could be applied easily; it was non-inflammable ; 
it retained uniformity and did not have to be heated in the winter 
as was the case with the solvent wax which has a tendency to thicken. 
When its popularity started to spread, there was a rush on the 
part of the sanitary chemical manufacturers to get on the “band- 
wagon” and share in the profits. In the early thirties ‘when the de- 
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pression started to affect sales in general, this potential profit maker 
added impetus to the number of brands to make their appearance. 
In many cases, however, manufacturers in their haste to put out 
a product overlooked the basic research necessary to manufacture 
a high grade material. The natural result was that the average 
product during this introductory period was mediocre or down- 
right inferior. Formulas were available, but it appeared that here 
was one floor wax with which no two manufacturers could get 
the same results using identical formulas. Technical data in the 
beginning was either unavailable or too sketchy to be of service. 
The composition of the materials, personal equation, equipment and 
conditions of compounding were subject to variations. The best 
that could be done was to take an empirical formula as a founda- 
tion and then experiment with it until the desired result was ap- 
proximated or attained. 

The hurrying process resulted in many batches that went wrong 
and could not be corrected later. Several manufacturers found that 
their material jelled up in a few months on shelf or in storage, 
and many thousands of gallons were returned for credit or re- 
placement. For a time, it was questionable whether rubless wax 
was merely a passing fad or here to stay. 

Some large users, being dissatisfied after trying out two or 
three brands, said “never again.” It appeared that some of the 
nationally known manufacturers of the old style petroleum solvent 
waxes were dubious as to whether the rubless waxes would be 
a success and refrained from making them. Their salesmen pointed 
out to users the various objections and shortcomings of the rub- 
less type. 

However, as these waxes were improved, their popularity in- 
creased and materially cut into the sales of solvent waxes. Some 
of the manufacturers of the latter soft-pedalled their objections to 
rubless, reversed themselves and finally entered the field. Now rub- 
less waxes are firmly entrenched and greatly outsell oil solvent 
waxes. This is notwithstanding the fact that there is still a high 
percentage of rubless products that could stand much improve- 
ment. 

In considering the rapid growth of the use of non-rubbing wax 
over the solvent waxes, there are several points to observe: 


1. Non-rubbing wax is applied more easily. Only a mop and a 
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pail basically are necessary. Other equipment may be used to 
speed up and improve the quality of the application, such as special 
applicators and a polishing machine to brighten the luster, but it 
is possible to secure a reasonably fair wax finish without this equip- 
ment. This fact alone has greatly broadened the market for the 
sale of floor wax and increased the number of users among those 
who could not justify the purchase of equipment necessary to secure 
proper performance from the use of solvent waxes. Another 
important point in connection with the application of floor wax is 
the fact that in large offices, showrooms, etc., furnished with desks, 
cabinets and tables under which there are exposed floor areas, it 
would be necessary to remove the furniture in order to polish the 
entire exposed floor area with a polishing machine. Non-rubbing 
wax may be applied without moving these objects, keeping labor 
costs low and eliminating the necessity of tying up large floor areas. 


2. The fire hazard attached to the storage of solvent waxes in 
reasonable quantities constitutes a potential danger. Practically all 
waxes of this type contain inflammable solvents which will burn 
if brought into contact with an open flame. Vapors of some of 
these solvents will ignite. The fire departments of large cities 
are imposing increasingly rigid restrictions on the use of this type 
material. Insurance underwriters give it consideration in the de- 
termination of fire insurance rates. On shipboard it represents a 
definite fire hazard. 


3. Solvent type waxes lend themselves readily to adulteration 
with inferior polishing agents without altering their salable appear- 
ance. This can be laid at the door of the manufacturer who seeks 
to gain a competitive advantage by lowering his costs in this manner. 


Despite these adverse facts, there are features which favor the 
use of solvent waxes. A greater degree of ingenuity has gone into 
the development and formulation of non-rubbing waxes, while in 
this respect solvent waxes have been neglected. With the use of 
proper equipment and a well-formulated and prepared solvent wax, 
a superior finish can be obtained on certain types of floorings such 
as wood, linoleum, magnesite and cement. 


Solvent waxes have this distinct advantage: a recoat may be 
applied without scrubbing off the old wax, for the solvent in this 
type wax cleans the surface efficiently as the wax is applied. The 
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need for water and soap applications is practically eliminated. If 
cleaned with alkaline powders or unsuitable soaps, wooden oak 
floors become black with repeated applications, linoleum becomes 
dry and brittle and in some cases loses its color. 

Each manufacturer of rubless wax has his own pet formula, 
usually evolved after considerable experimentation. Most of the 
better known brands show changes and modifications over a period 
of time. Some of the wildcat brands do not come out twice the 
same. Even with the most careful laboratory control, minor varia- 
tions in characteristics, may occur. This is difficult to overcome. 

With some of the sanitary chemicals it is comparatively simple 
to make a product according to a formula. For instance, a house- 
hold insecticide may be produced with little experience, if definite 
amounts of ingredients are mixed together. The kill may vary, 
but at any rate the product will be distinctly an insecticide. 

Rubless wax, on the other hand, is a sensitive, tricky prepara- 

tion to make up and requires care, skill, and long experience to 
turn out a high grade, uniform product. This cannot be learned 
from a book, even though basic considerations may be gleaned there- 
from. The best that can be hoped for is to obtain a basic formula. 
and start to work from that point until a product having the desired 
characteristics is produced. A certain amount of trial and error 
may have played a large part in the development of many of the 
better grade rubless waxes, but there is no substitute for real know- 
how. 
. An important ingredient in many rubless waxes is a synthetic 
organic chemical—triethanolamine. It is a nearly colorless and 
odorless liquid and has a specific gravity of 1.13, weighing 9.4 
pounds to a gallon. The freezing point is about 32° F. and the boil- 
ing point 530.6°. F. It has a pH value ranging between 10 and 11 
which is less alkaline than ammonia. Triethanolamine varies slightly 
in composition as well as in dilution when not stored in airtight 
containers. In accurate formulation it is well to ascertain the total 
alkalinity of the amine sample. 

The soaps of triethanolamine are formed by the reaction of 
this base with free fatty acids in their theoretical proportions. 
Triethanolamine with suitable oil forms a soap which is notable 
for surface tension depressant qualities and makes an emulsion of 
small particles which is highly stable. It is for these reasons that 
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this product is found.to be important in the formulation of rub- 
less waxes. | 

Here is an average rubless wax formula. Variations will be 
noted further on. 


pounds 
Carnauba: Wax No. | 23823 39.6 
Triethanolaminé (42.2.2... ee ee 6.6 
Olei@VACid “acecda e eeee 4.5 
BOLE e vos ssn cecbicacuese sees eee eee 1:2 
Shellae sawace. oc. 3.0 
HR TIMONIG. cc ceeteS es e oo  e .43 
Water ...4.8:65) 651 340.0 


Melt wax and oleic in steam jacketed kettle, keeping temperature 
not over 198° F. Add triethanolamine slowly, stirring continuously 
until mass becomes clear. Dissolve borax in three pounds of boiling 
water and pour slowly into the kettle. Stir for ten minutes longer. 
Add 107 pounds of boiling water, agitating mass continuously until 
an even dispersion is obtained. Allow to cool, which may be hastened 
by running cold water through the steam jacket of the kettle. Put 
ammonia and shellac in a separate kettle and add 48 pounds of 
water ; heat until shellac is liquefied and thoroughly dissolved. When 
cool, add to the cooled wax dispersion. Finally, stir in the balance 
of water. Strain to remove any foreign particles. This will give 
a finished wax containing approximately 1314 per cent solids. The 
water may be adjusted according to the total solids desired. 

In varying the formula there are certain precautions that are 
to be kept in mind. In experimenting, it is more economical to 
make up laboratory batches, keeping accurate records of each, as 
to material, procedure and temperatures. The emulsifying agent, 
which in this case is triethanolamine, tends to make the finished 
product harder and more water resistant if reduced. On the other 
hand, if the emulsifier is cut down too far, there is a possibility 
that the wax will settle out and the material will jell on standing. 
This jelling may take several weeks or months. 

An ammonium linoleate emulsifier, which is cheaper than tri- 
ethanolamine, is used occasionally in place of the latter, as its vola- 
tility lessens the amount of water soluble material after the wax 
is applied to the floor. Ammonium linoleate, however, tends to 
decompose and the wax made with it usually is brittle and not 
self-healing. It does reduce scuffing and improve spreading qualities. 
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Morpholine has certain advantages over ammonium linoleate. If 
the triethanolamine in the formula is replaced by morpholine, a 
smaller amount of the latter, about one half, is required. This is 
desirable in one respect, as mentioned previously, in that the less 
emulsifier in the finished product the better. However, an all mor- 
pholine emulsifier as a rule will not give as high a gloss as trietha- 
nolamine. Also the product will be more brittle and less self-healing 
and will build up a film on the floor that is difficult to remove due 
to its high water resistance. 

It is more or less common place now to replace part of the 
triethanolamine with morpholine, which reduces the total emulsifier. 
A nice balance between the two will give a finished product having 
as many desirable features as a compromise will allow. If formu- 
lated properly, the wax will give a satisfactory lustre, have a good 
degree of water resistance, an even spread, be self-healing and also 
more or less non-slippery. It can be removed from the floor when 
necessary without too much difficulty. 

Another amine emulsifier is 2-amino, 2-methyl, 1-propanol. When 
substituted for morpholine it is more economical, as it is less volatile. 
When using morpholine an additional amount must be used to 
take care of evaporation, otherwise the wax may not be thoroughly 
emulsified. In addition, the newer A-M-P does not have the some- 
what objectionable odor of morpholine. It also tends to give a some- 
what lighter colored emulsion. 

From time to time, other materials find use in wax polishes; 
for instance, lactic acid, casein, isopropyl alcohol, cyclohexanol, 
colloidal silica, gum rosin, Copals, other gum resins, and micro- 
crystalline wax. The microcrystalline waxes induce a mal-crystalline 
structure when used in small amounts with paraffin (D. T. Jones, 
Chemical Specialties Manufacturers Association meeting of June, 
1950), and are useful as a natural wax substitute. 

Still another compound formulated into waxes is “Ludox’”’, a 
colloidal silica, which is used to increase skid resistance and gloss, 
and decrease the tackiness of the film (M. Sveda, Soap and Sani- 
tary Chemicals, Nos. 7, 8, 1949). Use of colloidal silica in aqueous 
waxes constitutes a relatively new means to impart skid resistance, 
without the usual attendant softening of the film. 

To obtain sufficiently high increases in skid resistance, materials 
like shellac and manilla gum are used along with the colloidal 
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silica in carnauba formulations. Waxes having smaller particle size 
appear to give the greatest increases in skid resistance with colloidal 
silica. 

An electronmicrograph technique involving the use of collodion 
replicas has been developed for studying the surface of wax films. 

Freeze resistance of waxes containing colloidal silica can be 
obtained in some instances by using free ethyl amine in the finished 
formulation. 

“Ludox” colloidal silica is made by an ion exchange process, 
and contains 30 per cent SiO, in aqueous solution. The weight- 
average molecular weight is 2,000,000. 

In formulating wax products, commercial “Ludox,” containing 
30% SiO., is diluted to the same solids content as is in the wax 
to be modified. Then, two gallons of the wax are blended with 
one gallon of the diluted “Ludox” colloidal silica. In many cases, 
this gives a satisfactory product directly. In some instances, how- 
ever, although the colloidal silica, itself, is stable even at 30 per 
cent concentration for at least several years, decreased stability is 
obtained occasionally with wax dispersions. This instability may be 
caused by the use of too much borax or sodium soap. Salts generally 
tend to get a colloid, and the same is true with colloidal silica. If 
possible, it is best to eliminate or at least minimize the salt content 
of the wax dispersions. The pH may also be too low. “Ludox” 
colloidal silica is most stable at a pH of about 9 or above. A pro- 
tective colloid action has also been noted in some instances, since 
increased stability has been obtained by varying the sequence of 
blending the basic wax dispersion, the shellac or manila gum dis- 
persion, and the diluted colloidal silica. 

Use of styrene polymers as a part replacement for carnauba 
wax and other waxes and resins in floor waxes reduces slip under 
both wet and dry conditions, according to recent patent specifications. 
Waxes containing these polymers are stated to have advantages also 
in damp mopping, not showing the resistance to mop movement 
over ‘the surface which sometimes is the case when colloidal silica 
is present in the wax. 

Importers and manufacturers often make varied claims for 
their products and may even furnish formulas. However, a survey 
of wax makers indicates that many of the products do not live 
up to optimistic claims, that certain materials have objectionable 
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features, others bring the cost up without compensating benefits ; 
and others still are impractical for different reasons. However, 
refinement in methods of manufacture have shown improved re- 
sults in stability, resistance to freezing, levelling properties, and 
reduction in slipperiness, Manufacturers still look upon “substi- 
tutes” for carnauba wax with misgivings, but are slowly being con- 
verted to newer things. 

A small percentage (about 0.1 to 0.5 per cent) of some of the 
new type synthetic detergents, added after the wax is made, reduces 
the interfacial tension, so that the wax tends to spread better. The 
percentage of soap in relation to the wax content should be as low 
as possible, since wax is water resistant and soap, ordinarily, is not. 
Soda soaps have been employed occasionally, possibly on account 
of low cost. These may cause the wax to jell in time, especially itt 
subjected to low temperatures. 

In making a rubless wax, the longer the wax 1s heated with 
the soaps, the finer should be the dispersion, which is a feature 
to be desired. However, the longer the heating, the darker the 
finished product in some cases, and from the user's point of view, 
the darker product is less desirable. Here is another place where 
fine judgment must be used. On the other hand, if lower grades 
than No. 1 carnauba are used, a grayish color will result. A milk- 
white or fluorescent appearance is most desirable. An outstanding 
rubless wax is far easier to discuss than to make. Any manutfac- 
turer whose product is eminently satisfactory must have employed 
considerable patience, skill and ability for its successful formulation. 

Undoubtedly, the most important characteristic of a rubless wax 
is the gloss it imparts to a floor upon drying. The higher the initial 
luster, the more appealing it is to the user. However, the product 
must have other qualities, such as ease of application and main- 
tenance, ability to stand up well under foot traffic, good coverage, 
water resistance, self-healing properties, ability to be taken off 
the floor readily before complete rewaxing, non-slipperiness, non- 
harmfulness and non-objectionable odor. Up to date, no one wax 
has appeared which incorporates all these qualities in the maximum 
degree, and the best that can be obtained is usually a compromise. 

It is well for a manufacturer to strive for a high luster. It 1s 
quite true that the gloss of a rubless wax is never initially as 
brilliant as that obtained by polishing the old style solvent wax. 
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However, a product that gives a good luster at the expense of the 
other: desirable characteristics would not be rated highly. The wax 
film should be hard enough to resist footwear but should not be 
so hard that it lacks “self-healing” qualities on buffing. On the 
other hand, if it is too soft, it will wear off too readily. Bare spots 
will appear quickly on those parts of a floor subjected to most traffic. 
A simple method of examining a film to observe its possible wearing 
qualities is to scrape some off with a knife blade. If it comes off 
in the form of a fine powder, the possibilities are that the film is 
too brittle and non-yielding. On the other hand, if the film comes 
off in the form of a minute waxy ribbon that adheres readily to the 
knife, it is evidently too tacky for best results. 

A good rubless wax should have low interfacial tension so it 
will spread evenly. It is only by this quality that a smooth applica- 
tion can be secured. Some brands seem to be fairly satisfactory 
in other respects but lack necessary wetting qualities. As a result, 
the wax tends to draw together in spots similar to the action of 
plain water on an oiled surface. 


Floor Wax Specification and Tests 


O universally accepted specification for water emulsion floor 

wax exists. Attempts to write such a specification have been 
made for a number of years without success and ‘have involved con- 
siderable controversy. Numerous test methods, both mechanical and 
chemical, have been proposed, but none so far has attained general 
or complete acceptance. As of late 1952, cooperative efforts of 
government and the floor wax industry were aimed in the direction 
of completing a specification acceptable to both manufacturers and 
large buyers. 

The Federal Supply Service of the General Service Administra- 
tion, a Federal Government agency, (cooperating with technical 
committees of the Chemical Specialties Manufacturers Association 
and other groups) is writing a new specification to be issued about 
June 1, 1953. An interim specification* (P-W-151b; GSA-FFS, 
Nov., 1951, superseding GSA 784b) not approved for promulgation 
as a federal specification had been used previously for interim govern- 
ment procurement. The specification covered one grade of floor wax 
with slip-retardent properties. Its main points follow: 


* Revoked Jan. 1, 1953. 


cn 
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3. REQUIREMENTS— 

3.1 Qualification—Water emulsion floor wax furnished under this 
specification shall be a product which has been tested and has passed 
the qualification tests specified in Section 4. 

32 Nonvolatile matter (total solids). — The nonvolatile content 
shall be not less than 12 per cent. 

3.3 Volatile solvents —The water emulsion floor wax shall be free 
from petroleum distillate, and other organic volatile solvents. The dis- 
tillate shall consist of not less than 99 per cent water. 

3.4 Free oil.—There shall be not more than 400 milligrams of free 
oil per 100 milliliters of sample, when tested in accordance with 4.3.3. 

3.5 pH range.—The pH range of the water emulsion floor wax shall 
be not greater than 10.0 nor less than 8.0. 

3.6 Free caustic alkaliimNo free caustic alkali shall be present. 

3.7 Viscosity.—The viscosity of the water emulsion floor wax shall 
be not more than 1.90 centistokes at 37.8°C. (100°F.). 

3.8 Specular gloss—The specular gloss of the dried film shall be 
not less than 80 when applied to a black glass plate having a gloss of 95. 

3.9 Drying time and film characteristics—The water emulsion 
floor wax shall dry hard to touch in not more than 20 minutes. The film 
produced shall show no sign of whiteness, shall have a smooth finish, 
and shall be clear, free from particle and practically colorless. 

3.10 Sediment.—The amount of sediment present in the water emul- 
sion floor wax shall be not more than 0.1 per cent by volume and shall 
be soft and free from grit. 

3.11 Stability—The water emulsion floor wax shall pass the require- 
ments described in 3.11.1 and 3.11.2. 

3.11.1 Freezing cycles—The water emulsion floor wax shall meet 
the requirements of 3.8 and 3.12 after being subjected to the freezing 
eycles described in 4.3.10.1. 

3.11.2 Heat test.—The water emulsion floor wax shall meet the re- 
quirements of 3.7 and 3.8 after being subjected to the heat test described 
ieee. 10.2. 

3.12 Leveling, spreading and wetting.—A single film of water emul- 
sion floor wax shall dry with a smooth, uniform, glossy film with no 
tendency to pull up in ridges or puddles (see fig. 3). When the second 
film of water emulsion floor wax is applied, it shall wet the surface of 
the initial film evenly and shall dry with a smooth, uniform, glossy 
film with no tendency to pull up in ridges or puddles (see fig. 3). The 
specular gloss of the second film shall be not less than the original film 
when the second film is applied over the single film. 

3.13 Wet abrasion—The dried film shall show no evidence of re- 
moval, whiteness, or discoloration after 25 oscillations when tested as 
specified in 4.3.12. 

3.14 Removability—The dried film on the test panel shall be com- 
pletely removed after 75 oscillations when tested as specified in 4.3.13. 


276 SANTI AR SCH EMMC ALS 


3.15 Flewibility and cohesion.—The dried films shall be flexible and 
shall cohere firmly to the surface without checking, cracking, or peeling 
when tested as specified in 4.3.14. 

3.16 Water spotting.—The dried film shall show no separation from 
the surface of the panel and, no whitening after slight buffing of the 
film when tested as specified in 4.3.15. 
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3.17 Tackiness.—The dried film shall not be tacky when tested as 
specified in 4.3.16. 

3.18 Film scuff—A film of the water emulsion floor wax prepared 
as described in 4.3.17 shall scuff and be capable of being buffed to remove 
the scuff marks. A film which does not scuff shall not be considered as 
meeting this requirement. 

3.19 Odor.—The water emulsion floor wax shall not have an offensive 
odor nor shall it develop an offensive odor upon storage in the original 
unopened container. 

“3.20 Compliance with Underwriters’ Laboratories, Inc.—The bidder 
shall submit with his sample for qual fication, evidence that the water 
emulsion floor wax he proposes to qualify under this specification con- 
forms to the requirements of the Underwriters’ Laboratories, Inc., as 
regards casualty hazards, except that the slip-retardant properties of 
the wax shall be such that it will give a reading of not less than .70 
on the slip-retardant tester used by the Underwriters’ Laboratories, Inc. 
Evidence of conformance with the foregoing requirements shall be a 
copy of a report from the Underwriters’ Laboratories, Inc., indicating 
compliance. 

“In lieu thereof, a certified test report from an independent testing 
laboratory shall be submitted as evidence that tests conducted in accord- 
ance with the tests required by the Underwriters’ Laboratories, Inc., 
show that the material meets all the requirements including the excep- 
tion on anti-slip properties. This does not absolve the manufacturers 
or suppliers from complete compliance with additional requirements of 
this specification.” 


4. QUALIFICATION, SAMPLING, INSPECTION AND 
TEST PROCEDURES 


4.1.1 Qualification tests.—Qualification tests shall be conducted at 
a laboratory designated by the General Services Administration. These 
tests shall consist of the tests specified in 4.3. 

4.1.2 Acceptance test——The inspector may cause to be performed 
any tests required under qualification that he deems necessary to de- 
termine acceptability of the product. 

4.2 Sampling.— 

4.2.1 When delivery consists of 100 containers or less, not less than 
10 per cent of the containers shall be sampled and the containers so 
marked. If delivery consists of more than 100 containers, not less than 
10 containers shall be sampled and the containers so marked. 

4.2.2 Each container to be sampled shall be thoroughly agitated, 
rolled or shaken and the samples shall be drawn by means of a “thief” 
so that a uniform sample is obtained. If there is evidence of frozen 
material, samples shall not be drawn until the entire mass has become 
fluid and has reached a temperature of 65° to 75°F. Approximately a 
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one-quart sample shall be drawn and placed in a suitable, clean, dry 
container. The samples so obtained shall be composited and thoroughly 
mixed, and from this composited sample, one gallon shall be drawn, placed 
in a clean, dry container, sealed, labeled as specified in 5.3.2 and sent 
to the laboratory for test. In no case shall the sample forwarded to 
the laboratory consist of less than one gallon. If the sample is forwarded 
to the laboratory in the months between September and April, care 
shall be exercised to pack it in an insulated container to protect the 
sample from further freezing. 

4.3 Tests.—Samples as received by the laboratory shall not be tested 
until material has reached room temperature. Tests should be com- 
pleted and reported within 30 days after receipt of the samples by the 
laboratory. 

4.3.1 Nonvolatile matter (total solids).—Pipette 2 milliliters of the 
sample in duplicate into each of two tared, dried, covered, flat-bottom 
aluminum dishes approximately 6 centimeters in diameter and 1.5 
centimeters deep, weigh accurately to the nearest milligram. Place 
the weighed sample in a circulating-type drying oven and heat at 105°- 
110°C. (221°-230°F.) for six hours. It is important that the tempera- 
ture be maintained for the specified time in order to obtain uniform 
results. Multiply the weight of total solids by 100 and divide by the 
weight of the sample to obtain the percentage. Duplicate samples shall 
check within 0.1 per cent and the average shall be not less than 12.0 
per cent. 

4.3.2 Volatile solvents.—Place 100 milliliters of the sample in a 
distilling flask with an adapter tube on one end. Acidify with dilute 
sulfuric acid, distill, and collect the distillate in a 50-milliliter burette. 
Stop the distillation when nearly 50 milliliters of distillate have been 
collected in the burette. Volatile non-miscible solvents will collect in 
a layer on top of the water in the burette, except chloroform and 
carbon tetrachloride which will collect on the bottom. If such a layer 
is present it shall not exceed 1 milliliter. (This will include scenting 
materials such as pine oil, oil of wintergreen, etc.). 

4.3.3. Free oil—Place in a 250 milliliter separatory funnel 100 
milliliters of sample and 50 milliliters of petroleum ether (boiling range 
30° to 60°C.) and shake gently for 15 seconds. Draw off the lower 
layer into a 500 milliliter separatory funnel and repeat the extraction 
with another 50 milliliters portion of petroleum ether in exactly the 
same manner. Combine the two extracts in one funnel and wash by 
shaking with approximately 250 milliliters of water. Draw off the 
water and evaporate the petroleum ether extract on a steam bath. Bring 
the nonvolatile residue to a temperature of 20°C, after 2 hours observe 
the condition. If the residue is solid or semi-solid after 2 hours at 20°C., 
the sample conforms to this specification as regards free oil and the 
determination need be carried no further. If the residue is liquid or 
a mixture of a liquid and solid, add 50 milliliters of water and boil 
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for approximately 10 minutes or until any odor or masking agency has 
disappeared. Cool to room temperature, transfer to a 125 milliliter 
separatory funnel, wash the beaker to which the 50 milliliters of water 
were added with 25 milliliters of petroleum ether (boiling range 30° 
to 60°C.). Add to separatory funnel, gently shake for 15 seconds, 
and transfer the lower layer to a second 125-milliliter separatory fun- 
nel. Wash original beaker again with 25 milliliters of petroleum ether 
and add to second separatory funnel. Shake gently for 15 seconds. Draw 
off lower layer and discard. Transfer the two petroleum ether extracts 
into a weighed 125-milliliter Erlenmeyer flask, filtering the solutions, 
if any suspended matter is present. Evaporate the solvent on a steam 
bath. As soon as the odor of the petroleum ether has completely dis- 
appeared, transfer the flask to an oven and dry to constant weight at 
105°-110°C. Caleulate the amount of free oil present. 

4.3.4 »nH Value.—Determine the pH value by means of a glass 
electrode meter which has been calibrated with a standard 0/025-m 
phosphate buffer prepared from Standard Sample 186-I-II (available 
from the National Bureau of Standards). The meter shall be cali- 
brated before and after each sample tested and the electrodes shall be 
washed thoroughly with distilled water each time the buffer or test 
solution surrounding them is changed. The electrodes shall be cleaned 
also at frequent intervals by gentle swabbing with absorbent tissue 
dipped in benzol so as to remove any accumulated wax. Electrodes 
shall be stored in distilled water when not in use. When making meas- 
urements the solutions shall be at 25° - 20°C. 1! 

4.3.5 Free caustic alkali—A 10-milliliter sample of original water 
emulsion wax shall be digested in 100 milliliters of neutral ethyl] alcohol 
(94 per cent or higher). Let settle, decant through a filter, and add 
a few drops of phenolphthalein indicator to the filtrate. 

4.3.6.2 Procedure.—Filter approximately 25 milliliters of the sample 
through a piece of linen cloth, thread count 60 by 48 weighing approxi- 
mately 2.2 ounces per square yard, into a small beaker or flask. Intro- 
duce 10 milliliters of the filtered sample into the wide arm of the 
viscosimeter by means of a transfer pipette. Place the viscosimeter 
in the bath in a vertical position with its top not more than 5 centi- 
meters above the surface of the bath liquid. After the sample has 
attained bath temperature, apply suction to the capillary arm to draw 
the sample up to a point about 5 milliliters above the mark between 
the bulbs. Then release the suction and measure the time for the 
meniscus to pass from the upper to the lower mark. The viscosity of 
the sample in centistokes shall be obtained by multiplying the efflux 
time in seconds by the viscosimeter constant. 

4.3.6.3. CalibrationThe viscosimeter shall be calibrated by de- 


1 For further information, reference is made to ASTM Method E70-46T, Method 
for Determination of the pH of Aqueous Solutions with the Glass Electrode, of the 
American Society for Testing Materials. 
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termining the efflux time of 10 milliliters of freshly boiled, filtered, 
distilled water in the same manner as the sample. The viscosimeter 
constant shall then be calculated by dividing 0.689 by the efflux time 
in seconds. 

4.3.7 Specular gloss.— 


4.3.7.1 Definition—Specular gloss is defined as 1,000 times the 
vatio of the brightness of the sample when illuminated undirectionally 
and viewed in the direction of specular reflection less the brightness 
of the sample when illuminated in the same direction and viewed nor- 
mally, to the brightness of the ideal, completely reflecting, perfect 
mirror, similarly illuminated and viewed in the direct-on of a specular 
reflecton. 


4.3.7.2 Apparatus.—The apparatus shall consist of a light source, 
means for locating the surface of test objects, and a recepter. These 
three parts shall be combined in a rugged instrument with properly 
collinated source and receptor beams. * 

4.3.7.2.1 Geometric characteristics—The angle of incidence shall 
be 60 and the direction of view shall be that of mirror reflection. The 
angular spreads of the source and receptor shall be as follows: 


Source Receptor 
Degrees Degrees 
Aperture spread in the plane of the centers of the 
incidént and reflected beams =222....2 == 0.6 4.4 
Aperture spread perpendicular to the plane of the 
centers of the incident and reflected beams.... 3.7 nes 


Interchange of source and receptor spreads or the use of different 
spreads is permissible, provided specular gloss values obtained do not 
differ from those measured according to the prescribed conditions by 
more than plus or minus 10 per cent for values equal to or below 20. 


The source and receptor of an instrument shall always be arranged 
so that the incident beam when reflected by a front-surface mirror in 
the sample location shall be centered in the receptor. 


4.3.7.2.2 Spectral characteristics.—The source shall be approximate 
standard illuminate C (see Table I, Method 425.1 of Federal Specifi- 
cation TT-P-141) (representative of average daylight) recommended 
by the International Commission on Illumination (I.C.I.), and a recep- 
tor shall have a spectral sensitivity approximating the luminosity funce- 
tion of the standard I.C.I. observer, or equivalent source-receptor com- 
binations may be used. 


2 Suitable instructions.—The Gardner Laboratory 60° Glossmeter, The Photovolt 
Corp., Glossmeter, and the Aminco-Scott Glossmeter are suitable instruments provided 
calibrated working standards in the same gloss class are used for the measurements 
of all samples. 
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4,3.7.2.3 Specular gloss standards.— 

4.3.7.2.3.1 The fundamental specular gloss standard shall be the 
ideal completely reflecting, perfect mirror which is assigned a value 
of 1000. 


4.3.7.2.3.2 The glossmeter shall be calibrated at a minimum of three 
points of gloss range. It is suggested that the standard used in the 
calibration should be in the vicinity of 90, 50 and 20. 


4.3.7.3 Procedwre.—Pour 50 milliliters of the sample over a black- 
plane plate-glass panel approximately 3 inches by 5 inches and approxi- 
mately 8 milliliters (5/16 inch) thick, having an initial specular-gloss 
reading of 95, which is supported at an angle of 45° to the horizontal. 
Allow the sample to drain and dry in a vertical (85° to 90°) position 
for 24 hours at 23°C. (73.5°F.) + 1.1°C. (2°F.) and 50 + 4 per cent 
relative humidity. 

4.3.7.3.1 In making the measurements, check settings on reference 
standards which have been calibrated for use under like conditions shall 
be interspersed at time intervals sufficiently brief to insure the desired 
accuracy. 

4.3.8 Drying time and film characteristics.—Take a clear piece of 
plate glass approximately 3 inches by 5 inches long of a thickness not 
more than % inch. Pour 50 milliliters of the sample over the surface, 
which is supported at an angle of 45° to the horizontal. Allow the sam- 
“ple to drain and dry in a nearly vertical (85° to 90°) position at a 
fommperature of 23°C, (73.5°F.) + 1.1°C. (2°F.) and a relative humidity 
of 50 + 4 per cent. Determine the time required for the film to dry hard 
to touch. Observe the film for signs of whiteness and smoothness. 
Observe the film through the underside of the glass plate, and by bright 
daylight transmitted through it, for clearness, particles, and color. 

4.3.9 Sediment.—Pour 100 milliliters of the well-mixed sample into 
a graduated ASTM water and sediment tube. Centrifuge at an equiva- 
lent centrifugal force of 2500 revolutions per minute, and a diameter 
swing (tip to tip of whirling tubes) of 12 inches for 30 minutes. Read 
the volume in the bottom of the tube. 

Note.—If the available centrifuge has a swing varying from that 
stated above, calculate the proper speed using the following 
formula, where D represents the diameter of swing: 

pie cov0s VY 19/7) 

4.3.10 Stability.— 

4.3.10.1 Freezing cycles—Pour 100 milliliters of the sample (main- 
tained at room temperature for several hours) into a 4-ounce, clean, 
glass, screw-cap bottle approximately 38 milliliters outside diameter, 
15 centimeters high without cap, finish 24-400 Glass Containers Manu- 
facturer’s Institute. Securely close the bottle and place into the freezing 
compartment of an electric refrigerator in a horizontal position suspend- 
ed in such a manner that the bottle with samples does not touch frost 
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or metal, and maintain the sample at —10 + 2°C. for 18 hours, remove, 
and allow sample to thaw at room temperature. Repeat the above until 
3 complete cycles have been run. When the freezing cycles have been 
completed, shake the sample thoroughly and test for compliance with 
ellis. & 

4.3.10.2 Heat test—Pour 100 milliliters of the sample (maintained 
at room temperature for several hours)into a 4-ounce, clean, glass, 
screwcap bottle of the type used in 4.8.10.1. Securely close the bottle 
and allow to stand undisturbed in an inverted position near the center 
of an oven maintained at 52°C. (125°F.) for 168 hours. At the end 
of this time, remove the sample, allow to cool to room temperature, 
shake the sample thoroughly and test for compliance with 3.11.2. 

4.3.11 Leveling and spreading.— 

4.3.11.1 Preparation of test panels.— 

4.3.11.1.1 Rubber.—Prepare four 6x6 rubber panels by wiping with 
acetone, then clean with soap, water and ammonia, rinse thoroughly, 
Wipe with 28% (26° Baumé) ammonia, thoroughly rinse with distilled 
water, allow to dry for 24 hours under standard conditions outlined 
below in 4.3.11.2. Determine the gloss of the panels, if the gloss is below 
20, buff to bring the gloss between 20 to 30, if the gloss exceeds 30, 
discard panel. 

4.3.11.1.2 Linoleum.—Prepare five 6x6 black linoleum panels which 
have been rigidly mounted to prevent bending or warping, and in addi- 
tion, two unmounted panels as outlined in 4.3.11.1.1. Determine the 
gloss of the panels, if the gloss is below 5, buff carefully with #00 
oi] free steel wool to bring the gloss between 5 and 10; if the gloss 
exceeds 10, discard panel. 

4.3.11.1.8 Asphalt tile—Prepare three 6x6 black asphalt tile panels 
which have been rigidly mounted to prevent bending or warping as out- 
lined in 4.3.11.1 except omit acetone wash. 

4.3.11.2 Application.— 

4,.3.11.2.1 Application—One-coat.—Using a Mohr pipette, drop 0.4 
milliliters of the sample on one each of rubber, linoleum and asphalt 
panels prepared in 4.8.11.1 which have been carefully leveled. Touch 
the center of the sharp edge of a 2-inch wide applicator to the emulsion, 
then move the applicator from side to side so that the emulsion covers 
the entire sharp edge. With the applicator held vertically, spread the 
emulsion rapidly over a length of 4 inches by moving the applicator 
back and forth to produce a uniform coat 2 inches by 4 inches (fig. 1), 
removing the applicator at the center of a stroke. Allow the resultant 
film to dry 24 hours at 23°C., in still air (73.5 F.) = 1.) Gage 
and 50 + 4 per cent relative humidity. Examine film for compliance 
with 3.12. Use the rubber panel for 4.3.12.2 immediately after drying 


3 The rack for suspending shall not be of metal or any other similar conducting 
material, A maximum -minimum thermometer shall be inserted with the samples being 
tested to ascertain that the freezing compartment is maintaining the specified temperature. 
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for 24 hours and use the linoleum panel for 4.3.16 within the hour, 
making a total drying time of 25 hours. 

4.3.11.2.2 Application—Two-coat.-Using the procedure outlined in 
4.3.11.2.1 apply a five-inch initial film to a linoleum panel prepared in 
43.11.1. Allow the film to dry for two hours under standard conditions 


Test panel 


oo 


0,008 Clea vance 


FIGURE I. Test panel and applicator 
for leveling and spreading 


Outlined in 4.3.11.2. To the panel, apply at right angles a second five- 
inch film placing % of the measured quantity of sample on either side 
of the first film. During application note the wetting properties of the 
sample. If a continuous wet film is not obtained with the second coat, 
the emulsion is not wetting properly and the material shall be rejected 
for poor wetting qualities. Examine the area of intersection of tine 
two films for compliance with 3.12. 

4.3.12 Wet abrasion.— 

4.3.12.1 Apparatus. 


¢ The brush and washability apparatus may be obtained from the Henry A. Gardner 
Laboratory, Inc., 4723 Elm Street, Bethesda, Maryland. 
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4.3.12.1.1 Panel — The panel shall be black-rubber tile flooring 6 
inches by 6 inches by 3/16 inch, and conforming to Federal Specification 
ZZ-T-301 and shall be prepared with wax film as described in 4.3.11.2.1. 


4.3.12.1.2 Brush.—The brush block shall be an aluminum block, 3% 
inches by 1% inches by % inch with 60 holes in the block, each % inch 
in diameter. The holes shall be solidly filled with stiff, black, butt-cut, 
Chinese-hog bristle. The bristles shall extend % inch beyond the block 
and the abrading surface shall be as nearly plane as possible. Symmetri- 
cally placed weights shall be added to the brush-box assembly to bring 
the total weight to one pound. The brush shall not have been previously 
used for the removability test. 


4,.3.12.1.8 Washability apparatus. — The apparatus shall consist 
essentially of an electric motor mounted on a flat metal plate and a 
mechanism through which the motor can impart a reciprocating motion 
to the brush-box assembly across the test panel clamped to the plate. 
The power shall be transmitted from the motor to a driving arm by 
means of a belt, pulley, and gear-reduction box. A flexible wire shall 
be attached from the driving arm to each end of the brush-box assembly 
through adjustable springs and shall be guided by a pulley on each 
side of the plate. The tension on the wire shall be just sufficient to 
take up any slack. The path of travel of the brush shall be approxi- 


mately 15 inches and the speed of the brush shall be approximately 37 
oscillations per minute. 


4,.3.12.2 Procedure.—Place the rubber panel prepared in 4.3.11.2 
on the plate of the washability apparatus in such a manner that the 
brush will travel at right angles approximately through the center of 
the dried film on the panel. Place two clean panels on two sides of the 
test panel to provide a surface on which the brush travels and to pre- 
vent the test panel from moving with the brush. Soak the brush in 
distilled water for 15 minutes, attached to the flexibile wire, and start 
the motor. The brush shall be kept wet during the test by adding dis- 
tilled water with a medicine dropper as necessary. After 25 oscillations 
stop the motor and remove the panel. Blot off the excess water by 
means of a clean, dry, absorbent cloth. Examine the panel for com- 
pliance with 3.14, disregarding surface scratches caused by irregulari- 
ties of the hog-bristle brush. 


4.3.18 Removability.—Prepare a rubber panei as described in 4.3.11.2 
for wet abrasion and follow the same test procedure replacing the dis- 
tilled water with 2 per cent aqueous solution of neutral potassium oleate 
soap conforming to Federal Specification P-S-598, Type II, to which 
5 milliliters of 28% NH.OH is added per 1000 milliliters of soap solution. 
Stop the motor after 75 oscillations and remove the panel. Blot off the 
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excess soap solutions by means of a clean, dry, absorbent cloth and then 
exam ne for complete removal. Any evidence of the presence of wax 
film remaining shall not be considered complete removal, disregarding 
hair lines due to skipping of bristles. 

4.3.14 Flexibility and cohesion.—Flow 50 milliliters of the sample 
on several pieces of unmounted linoleum approximately 6 inches by 6 
inches and %-inch thick conforming to Federal Specification LLL-L-367 
and supported at an angle of 45° to the horizontal so that the entire 
surface is covered. Allow the sample to drain and dry in a nearly 
Pemmeal (85 to 90°) position at 238°C. (73.5°F.) = 1.1°C. (2°F.) and 
50 + 4 per cent relative humidity for 24 hours. Apply a second coat 


FIGURE If 


A - lh-inch diameter hole for steel 
wool and weight 


B = Guide approximately 2-inch 
thickness 


C = Space for insertion of waxed 
panels 


D = Bottom or base 


in the same manner but in the opposite direction and allow to dry under 
standard conditions for 24 hours. Bend each of the prepared panels, 
with the treated surface on the outside near the middle over a bar or 
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mandrel 2 inches in diameter, through an arc of 180°. Examine the 
surfaces at the place of bend. Examine the panels at place of bend 


for compliance with 3.15. 


43.15 Water spotting—Flow two coats of sample wax on a clear, 
dark-colored linoleum panel of floor covering mounted with a rigid 
back. Allow to drain and dry in a nearly vertical position for 24 hours 
at 23°C. + 1.1°C. and 50 = 4 per cent relative humidity between coats 
and after addition of second coat. Place 1 milliliter of distilled water 
on the panel and allow to stand undisturbed for 1 hour at the above 
standard conditions. Lightly wipe the water off with a soft, dry cloth. 
Buff lightly and examine for separation of the film and whiteness. 


43.16 Tackiness.—Place a flat piece of glazed paper (Arthur H. 
Thomas Catalog No. 7960 or equivalent), 2 inches square, face down 
on the linoleum panel prepared in 4.3.11.2.1. Place a cylindrical, 200- 
gram weight (32-millimeter diameter) on the paper and allow to remain 
for 1 hour at 23°C. autel- ©. ond 0) 0 epee ne relative humidity, 
after which quickly and carefully lift the weight from the paper. The 
paper shall not be disturbed in any way. Then raise the panel to a 
vertical position using one edge as a fulcrum and raising the opposite 
edge in an even, steady, but not too slow movement. If the paper does 
not fall without assistance within 30 seconds after the panel reaches 
a vertical position, the film is considered tacky. 


4317 Film scuff—To one set of panels prepared in 4.3.11.1 apply 
a film of 4 inches by 4 inches by means of a 4-inch applicator similar 
to Fig. 2 except that the width shall be 4 inches overall and 3% inches 
inside and using 0.8 milliliters of the sample wax. Allow the resultant 
film to dry under standard conditions for 24 hours. Place the panel 
in the apparatus described in Fig. 2. In the 4-inch hole of the apparatus 
place a pad of No. 00 steel wool which has previously been cleaned and 
dried to remove all foreign matter. Then place a cylindrical 10-pound 
weight having approximately a 4-inch bottom diameter to which has 
been attached a %4-inch by 4 inch rubber sheet on the steel wool. Revolve 
the weight 90° and then reverse the weight for 90°. (This revolution 
will be sufficient to mar the surface of the wax film.) Remove the weight, 
and steel wool pad, and the sample from the apparatus. Examine the 
film for stirations; if present, buff with a soft cloth or with a mechanical 


buffer. 
43.18 Anti-slip properties—The test for anti-slip properties as 


required under Section 3.20 shall be conducted in accordance with the 
method used by the Underwriters’ Laboratories, Inc. ; 
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Floor Waxes in Use 


N applying rubless wax, care should be taken that the floor is 

first thoroughly clean and dry. It should be mopped’ on as one 
would apply soap and water. On linoleum, rubber tile and cork 
tile floors, two coats are advisable the first time the floor is treated, 
allowing sufficient time between coats to permit the wax to harden. 
Buthng, after the surface is dry, serves to harden it further. 


Asphalt tile floors require a somewhat different treatment. Due 
to the less-resilient nature of this type flooring, it 1s necessary to 
build up a substantial coating of wax on the surface which acts 
as a cushion for the foot, preventing slipping. The coating of wax 
must not be permitted to wear too thin. Concrete floors are benefited 
by an application of a good grade of rubless wax. The life of 
a painted floor will also be extended by the use of this material. 

Like anything else, the condition of a floor reflects the amount 
and kind of care given. Periodic buffing aids in keeping waxed 
floors clean and polished. This may be done with either a floor 
buffing machine or a dry mop. 

There is always a certain quantity of dirt and grit which is 
ground into the wax film by footwear which ordinary sweeping 
will not release. An occasional damp mopping aids in this respect. 
ieee wax film is too soit or sticky, it acts like fly paper to a 
certain degree, causing dust and dirt to adhere too readily. 

In places where rubless waxes receive a good deal of traffic, 
the usual method is to apply additional wax to these particular 
areas. No matter how skillful the operator is, however, overlapping 
streaks may be noticed. It may be preferable, in some instances, 
to removing the entire wax film from the floor. 

Repeated application of wax builds up a film to a lesser or 
greater degree, causing the floor to darken. This is more notice- 
able on wood or light colored floors. (A similar darkening is 
caused by the use of consecutive coatings of varnish or shellac 
over a period of time.) 

Our theoretical super-quality rubless wax =Pould not build -up 
the objectionable darkened film for a long period of time. 

After about six months, or longer, it may be necessary to take 
off all the wax and rewax completely. To do this, a hot coconut 
oil potash soap solution may be used. Several consecutive cleanings 
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are usually necessary. Some building superintendents use trisodium 
phosphate or other mild alkali dissolved in hot water. In stubborn 
cases, steel wool and soap solution may be required. 

Waxes have many advantages over varnishes and lacquers in 
coating floors, principal among which are: lower Cost, easier appli- 
cation, a more resilent surface and ease of removal. 

Water resistance was originally one of the features which the 
rubless waxes lacked in the early days. The early products would 
re-emulsify and spot whenever water touched them. Even damp 
mopping would give the waxed floor a spotty appearance. 

A study of the waxes themselves indicates that most waxes do 
not contain any free chemicals or materials that would cause injury 
to a floor. If any doubt arises in the mind of the consumer, the best 
method is the test method. Try the product on the floor underneath 
a desk or some other place where it will not be noticed. See 1f it 
runs color or acts adversely in any manner. 

In a group of six good waxes, for example, some will act 
better on certain types of floors than others. It 1s not common 
practice for a rubless wax to be recommended for merely one kind 
of a floor, inasmuch as this may tend to limit its sale. However, 
as it is difficult to make a wax that will be equally efficient for 
every type of floor, the manufacturer usually strives to make a gen- 
eral utility product. Within the near future, there may be specia! 
rubless waxes recommended specifically for one certain type of 
flooring. 

As with many other materials, intelligent usage is often a de- 
termining factor as to whether a wax will give the results expected 
of it or not. It is for this reason that clear and definite instructions 
should appear on the label and be imparted to the user by the sales- 
man. 

It is not generally advisable to use one brand of wax over an- 
other. Both might be good separately but act adversely when used 
consecutively over one another. Some of the ingredients in No. 2 
for example, may not be compatible with those in No. 1. 

Streaking, a common complaint, is caused by the wax coming 
into contact with dirt, which causes the microscopic wax particles 
to puff up and become opaque or even white. In applying, use a 
clean soft mop or wax applicator. To clean a floor before applying 
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wax, use a vegetable oil potash soap. This tends to dissolve any alkali 
residue that may be left from previous moppings with soap powder, 
trisodium phosphate or similar material. Then rinse off thoroughly 
with clear water. 

If a floor is of a porous nature and has been cleaned persistently 
with powders of an alkaline character, it may be difficult to extract 
them sufficiently by using an oil soap once. Sometimes repeated 
washings and rinsings are necessary. In some cases, these alkalis 
may be neutralized more quickly by using a mild solution of acetic 
acid. Some floorings, such as magnesite composition floor, contain 
salts. It is quite difficult to wash out or neutralize in these cases. 
Therefore it is better practice to seal the floor by use of a mopping 
varnish which acts as a penetrating seal. The wax is then applied 
after the floor is dry. 

On old or porous floors, and also new wood floors, it means a 
saving of time and material to seal the surface with a mopping var- 
nish or floor sealing compound rather than to apply three or four 
coats of wax which are absorbed as by a sponge. On less porous 
floors, the first coat of wax will soak in and act as a sealer, giving 
the second coat a more or less smooth surface to which to adhere. 

For household use, one method is to spill a small amount of wax 
on the floor and spread thin with a clean lambswool applicator in 
straight ahead strokes until the amount is used, repeating the process 
until the floor is finished. Circular motions of the applicator should 
be avoided. Spreading too thickly is undesirable for the reason that 
a floor is rarely thoroughly level. Elevations and declivities will 
have different amounts of wax deposits, giving an uneven coating. 


For waxing large surfaces of flooring, many maintenance con- 
cerns use a thin stranded mop. The mop is dipped about a quarter 
of the way in the wax, wringing it lightly. Then apply to the floor 
by swinging it from side to side. Naturally a certain amount of 
practice and skill is required, to give a professional looking job. 
Mop should be thoroughly washed in hot water before and after 
using. A dirty or hardened mop cannot do a good job. Applicators 
having the wax supply attached and in a container controlled by 
a level are an improvement over the previously described method. 


Wood floors seem to cause more difficulty among wax users than 
other types. New wood floors should be sanded. If cracks show 


Rapid and efficient floor cleaning by ima- 

chine. Scrubbing and wet vacuum pick-up 

combination cuts labor costs sharply. 

Photo courtesy Hild Floor Machine Co., 
Chicago. 
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up prominently, wood filler should be applied. Stain may be used 
if desired or may be incorporated in a penetrating seal which should 
be allowed to dry thoroughly before waxing. 


Floor Machines 

IDING greatly in the care of floors has been the development 
A of numerous machines during recent years. With growing 
areas of well-cared-for floors, an increased demand for more beauti- 
ful and well-protected floors, and steadily rising labor costs for 
maintenance, the floor machine has filled a vitally important spot 
in modern floor care. These machines have reduced costly manpower 
for all types of floor operations, scrubbing, waxing, polishing and 
buffing. In hand floor scrubbing, for example, a man can complete 
about 150 square feet per hour. Using a machine, the same man can 
do from 1200 to 1500 square feet per hour. (Joseph Sassano, Soap 
& Sanitary Chemicals, May, 1950.) The difference in waxing and 
buffing is even greater. 

Floor machines are made so that various types of brushes and 
other attachments may be used on them. Usually, these accessories 
are easily attached to the machine without the use of tools. One 
floor machine can be used for scrubbing, waxing, buffing, polishing, 
steel-wooling (or, as it 1s termed, drycleaning). It may also be 
used for disc-sanding, holystoning ship decks and grinding terrazzo 
and concrete floors, and in addition, may be converted to use in wash- 
ing and shampooing rugs. 

The first step in maintaining a floor is to see that it is clean. 
Under no circumstances ‘should wax be applied to any flooring, 
unless all dirt and stains are first removed. This necessarily involves 
a scrubbing operation. Constant scrubbing of wood floors eventually 
will destroy their appearance and usefulness. The soap is largely 
dependent on the type of floor. For instance, on rubber, asphalt 
tile or linoleum floors, strong caustic soap solutions should not be 
used as they can be harmful to such floors. 

The soap solutions should be applied to the floor by means of 
a tank, usually mounted on the handle of the floor machine. With 
such an arrangement, the operator can control the flow of soap solu- 
tion on the floor. The operator should start at one end of floor and 
work backwards, so that he does not stand, or walk, in the cleaned 
area. The machine is operated with a swinging motion, from right 


Smaller floor polishing machine for homes 
and small office areas. The Rex Jim 
Dandy twelve-inch floor machine of Rex 

Cleanwall Corp., Brasil, Ind. 
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to left, then back again. In this manner, a greater area may be cov: 
eiedenm a Siven time. 

It is necessary to remove the dirty water from the scrubbed 
area as rapidly as the machine operator moves on with his scrubbing 
job. For this purpose the wet pick-up vacuum cleaner is employed. 
The operator of this machine picks up the dirty water as soon as 
possible after scrubbing. To do this he follows the scrubbing machine 
operator until both have completed their respective operations. 

One man should average about 1500 square feet per hour using 
a 16 inch machine. A two-man team should be able to scrub and 
dry an area of 1500 square feet in one hour. This is remarkably 
fast when compared with hand methods and is far cleaner. 

The so-called water-proof waxes are desirable for industrial 
maintenance. A good deal of wax is washed off a floor in addition 
to being walked off. Naturally a wax should be waterproof enough 
to last more than one or two damp moppings. This is especially 
important during the winter and in rainy weather. With the less 
waterproof waxes, or those made with triethanolamine, oleic acid or 
any other non-volatile soaps, the emulsifying agent remains entirely 
in the film. When people walk in and out of lobbies, corridors, 
halls and elevators with wet feet over this less water-proof type 
of wax, they re-emulsify the wax, causing a slip hazard. 

Today a number of manufacturers have been able to adjust 
and improve their formulas so the water resistance of their products 
is quite high. The longer a wax is on the floor, the more water 
resistant it tends to become. A wax that may waterspot in an 
hour, may be more or less impervious after 48 hours, after which 
time it will be more completely dehydrated. 

On the other hand, if a product is 100 per cent water resistant 
it is a difficult job to take the wax off the floor when complete 
rewaxing of the surface is required. So here again the maker 
must use his careful judgment as to what degree of water-resistance 
he should seek in his product. 

Non-slipperiness is a highly desirable quality which is difficult 
of complete attainment in a preparation composed of wax and 
emulsifier. Therefore, the average rubless wax, as a rule, cannot 
be truthfully designated as non-skid, except in a comparative sense. 
Wax on the surface of a floor, in nine cases out of ten, creates 
some slipping hazard which may result in damage claims. E-xhaustive 
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study of the slipping hazard, and ways and means of overcoming 
it, has brought out the following facts: 

1. Shpping is the result of incorrect walking. In walking a 
person almost invariably throws his weight on the side of the 
heel, instead of on the ball of the foot, and in so doing does not 
create sufficient friction on the area covered by this small heel 
edge to hold the foot firmly on the floor. 

2. Certain type solutions and emulsions made with wax contain 
ingredients which are characteristically slippery, which contribute 
in: several ways to this evil. 

A. The solvent type of floor wax, in most cases, contains low 
melting point and soft waxes such as paraffin, ceresin, ozokerite 
and in some cases, scale wax, which are blended with the harder 
waxes, principal among which is carnauba wax. A solvent such as 
naphtha with part turpentine is also used. This type solution, in 
most cases, leaves a soft film of wax on the floor. Some of this 
wax attaches itself to the bottoms of shoes and is in turn tracked 
onto the stone corridors and steps, where the danger of slipping 
is even moré acute than on the waxed surface itself. Paraffn, 
ceresin and scale wax are naturally slippery waxes, and are danger- 
ous in floor wax solutions, particularly if used in large proportion 
to the harder waxes. 

B. The water emulsion type of wax is a combination of soap 
in one form or another and wax. Soap is a slippery substance. The 
higher the percentage of soap solids in the solution, the more danger 
there is of slipping. 

3. Attempts to solve this problem by the incorporation of friction 
producing agents may work to greater disadvantage in other re- 
spects. In water emulsion type waxes, beeswax or other sticky 
waxes add friction to the film but, if used in amounts sufficient 
to be effective, will reduce the luster of the finish, collect dirt, and 
track off on the soles of shoes. 

Shellac, varnish gums, and synthetic resins counteract slipping 
to a degree, but require the use of additional soap stock or emulsify- 
ing materials, thereby detracting from the natural properties of 
the wax. 

It appears that the only feasible solution lies in developing a 
type product which will overcome the objectionable features men- 
tioned previously. 
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Starting with the purest grade of carnauba wax, which 1s not 
of itself slippery in character, a method of emulsification should 
be striven for which will produce a finished product having most 
of the natural characteristics of toughness, durability and friction 
present in the carnauba wax itself. 

In order to reduce slipperiness, liquified rubber or latex has 
been incorporated by some experimenters. U.S. Patent No. 
2030055 describes a water wax which includes a percentage of 
latex equalling ten per cent of the wax content. It appears that 
the wax film, when dry, will require buffing. (This patent also 
refers to the addition of latex to solvent type waxes.) U.S. Patent 
No. 2088795 describes a somewhat similar product, but up to date 
the writer has not come in contact with any commercial waxes con- 
taining -this material. 

One of the large users who has conducted considerable research 
on various rubless waxes reports that for the first twenty-four 
hours certain waxes containing latex are quite non-skid. However, 
after twenty-four hours the latex or rubber in the emulsion be- 
comes as hard as a dried out rubber band and becomes extremely 
slippery. Several manufacturers, with whom he has discussed the 
matter, claim that the formulas presented thus far, which utilize 
a percentage of raw rubber, or latex, seems to be impractical. 

If sufficient resins or gums are incorporated in the formula, 
a degree of non-slipperiness may be obtained, though other dis- 
advantages may be incurred. 

Building a substantial coating of wax on the floor surface tends 
to form a cushion which provides a degree of friction to the foot 
to prevent slipping. It is essential in this connection that the wax 
coating must not be permitted to wear too thin. 

The National Safety Council and the National Bureau of 
Standards have undertaken a joint research project on slippery 
walkway surfaces. The latter has designed a portable tmpact-type 
slipperiness tester. 


In connection with observations and studies made on slip re- 
sistance, the following points were noted in the course of a series 
of slip studies by the Liberty Mutual Insurance Co., Boston, Mass. 
(S. W. Gurney, Chemical Specialties Manufacturers Association, 
May, 1951). 


Top: Large 22 inch polishing machine designed 

for professional use on large floor areas. By 

Ponselle Floor Machine Co. Bottom: Lambs 

wool applicators are used for smooth, even ap- 

plication of self-polishing floor waxes. By Amer- 
ican Standard Mfg. Co. 
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In purchasing waxes, both appearance and slip-resistance must 
be taken into consideration, and the maximum desirable qualities 
in every feature cannot be expected. Some compromise must be 
effected, and all factors of gloss, color, spread, coverage, tougn- 
ness, non-slipperiness, water resistance, ease of maintenance, wear- 
ing qualities and still other characteristics must be taken into 
consideration. 


1. A less slippery surface will be produced if the old finish 1s 
completely stripped before new application. 


2. Application of two or even three light coats, with drying 
and buffing in between each coat, gives a final surface somewhat 
less slippery than the same amount applied in one heavy appli- 
cation. 


3. Buffing the final surface does not change the slipperiness 
appreciably. 


4. The slipperiness of any floor wax on test, without traffic, 
increases for the first two or three days. 


5. Dirt of ordinary traffic, worked into an unsatisfactory sur- 
face, may reduce its slipperiness. 


6. Stripping and re-waxing should be resorted to only very 
infrequently. 


In recent years, heavy-duty industrial vacuum cleaners suitable 
for both dry and wet work have become popular and are now widely 
used. The combined use of a floor machine, and the industrial vacuum 
cleaner is an accepted and economical method. If a vacuum machine 
is not available, mops and mop wringers may be used in its place. 
The wet vacuum will do a more efficient job and is more economical. 
It is important to dry all moisture, particularly on asphalt tile and 
wood floors. 


In addition there are the automatic scrubbers, intended for very 
large areas and automatically propelled. The operator merely guides 
the machine. Automatic scrubbers contain soap dispensers, water 
tanks and vacuum systems. They apply soap and water, and the 
vacuum picks up the dirty residue from the floor. Such equipment 
is particularly well suited for large areas that are scrubbed regu- 
larly. 
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Floor Wax Trade Rules | 


Because of what has been termed improper use of certain terms 
in advertising and selling floor waxes and other polishes, the Federal 
Trade Commission several years ago proposed a set of what they 
termed “trade practice rules” designed to reduce or eliminate the 
misuse of these terms. The terms whose use the Federal Trade 
Commission desires to restrict apply mostly to “slip-proof,” “water- 
proof,” “heavy duty,” “spot-proof,” “slip-resistant,” and others, 
and also to the word, “wax.” 

The definitions of these various terms which were proposed by 
the Federal Trade Commission in 1949, were presented to a group 
of floor wax manufacturers for consideration and possible accept- 
ance by the industry. As of late 1952, these proposed definitions 
had not been accepted by the industry. The limitations which the 
Federal Trade Commission desires to place on the use of the various 
terms are outlined in the rules which in turn indicate to the floor 
wax merchandiser the lines along which future marketing and ad- 
vertising difficulties may arise. 

The rules applying to wax polishes follow: 


Rule 1—Misrepresentation (General). I. It is an unfair trade practice 
to sell, offer for sale, or distribute any industry products, or promote the 
sale or distribution thereof, by any method or under any circumstance 
or condition which has the capacity and tendency or effect of misleading 
or deceiving purchasers, prospective purchasers, or the public as to 
the quality of the product, the results to be obtained by its use, or 
regarding the durability, permanency, wearability, composition, in- 
gredients, safety, ease or methods of application, origin or manufacture, 
of the product, or regarding the gloss produced by such product, or 
by any other method or under any circumstance or condition which 
has the capacity and tendency or effect of misleading or deceiving pur- 
chasers or prospective purchasers in any other material respect. 

Il. Under the provisions of paragraphs (I) above, it is an unfair 
trade practice— 

(a) to represent, directly or indirectly, by word, picture, symbol, 
or device, unless such be wholly true and nondeceptive, that an industry 
product—(1) is the only product which is capable of performing certain 
functions; or (2) is endorsed or used by certain parties, concerns, or 
the Government; or (8) meets the standards or specifications of any 
government or governmental] agency; or (4) outwears other industry 
products; or (5) in a new, unique, or different floor treatment; or (6) 
produces a gloss which is brighter than other industry products; or 
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(b) to use, as descriptive of any industry product, the terms “nerma- 
nent finish,” “wearproof,” or terms of similar import, when the floor 
surface film resulting from application of the product will not endure 
indefinitely and without impairment under all conditions of normal 
use. (Note: It is the judgment of the industry that no industry product 
of present commercial manufacture is qualified to be designated as 
“permanent finish” or “wearproof.”); or 

(c) to state the percentage of wax in any industry product, such as 
“100 per cent carnauba wax,” “15 per cent wax,” etc., unless the state- 
ment is clearly qualified by a disclosure as to whether such percentage 
is calculated on a volume or weight basis. 

Rule 2—Misuse of the Term “Wax.” It is an unfair trade practice 
to use the term “wax” as descriptive of any industry product, or of any 
ingredient of an industry product or the film produced by such a product, 
under circumstances or conditions having the capacity and tendency 
or effect of misleading or deceiving purchasers or prospective purchasers. 

Under this rule the term “wax” shall not be used to describe or 
designate— 

(a) any wax ingredient of an industry product by a specific name, 
such as “carnauba wax,” “sugar cane wax,” etc., unless the wax used 
is of the origin indicated by such specific name; or 

(b) any industry product which deposits on a floor surface to which 
it is applied, and after evaporation of the solvent or carrier, a film 
which contains less than 50 per cent wax, by weight, and which is not 
a plastic solid at room temperature, does not adhere to the surface to 
which it is applied, does not cohere sufficiently for cold molding, is not 
capable of having its gloss increased by buffing, and is not hydrophobic. 

Rule 3—Improper Use of the Terms “Slip Proof,” “Non-Slip,” ‘“Non- 
Skid,” etc. In the sale, offering for sale, or distribution of any industry 
product, it is an unfair trade practice to use the terms “slip proof,” 
“non-slip,” “nonskid,” or terms of like import, as descriptive of such 
product unless it will completely prevent slipping on any floor surface 
to which it is applied for the duration of the product thereon. (Note: 
It is the judgment of the industry that no industry product of present 
commercial manufacture is qualified to be designated as “slip-proof,” 
“non-slip,” or “non-skid.’’) 

Rule 4—Improper Use of the Terms “Slip Resistant,” “Slip Retard- 
ant,” “Anti-Slip,” ete. It is an unfair trade practice to use the terms 
“slip resistant,” “slip retardant,” “anti-slip,” or terms of similar import, 
as descriptive of any industry product which does not contain slip 
resistant properties sufficient to assure that a floor surface to which 
the product is applied will be substantially safe for walk ng. (Note: 
Subject to the development and acceptance of improved testing methods, 
either or both of the following tests with resultant coefficients of friction 
may be employed for the purpose of determining compliance with this 
rule: 
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(1) A coefficient of friction of not less than 0.40 as determined by 
averaging the results of four separate Sigler! tests of different areas 
of the surface. The Sigler test shall be made at room temperature 
(73%° + 2° F.) with relative humidity of 50% + 4%. Four tests shall 
be made using a leather test piece of hard, firm, sole leather conforming 
to Federal Specification KK-L-261c (Leather; Sole, Vegetable-tanned, 
factory), except that the compressibility of the leather shall be re- 
Siicted 10169 == 277. 

(2) A coefficient of friction of not less than 0.50 as determined by 
the test for slip resistance as used by the Underwriters’ Laboratories, 
Inc., at the time of promulgation of these rules. 


Rule 5—Improper Use of the Terms “Waterproof,” “Impervious to 
Water,” etc. In the sale, offering for sale, or distribution of any industry 
product, it is an unfair trade practice to use the words “waterproof,” 
“impervious to water,” or representations of similar import, as descrip- 
tive of such product unless, after application of the product, and after 
the solvent or carrier ingredient has evaporated, the resultant film will 
not, for the duration of the film, be penetrated, discolored, removed, or 
otherwise affected by water applied or coming in contact therewith under 
any circumstances likely to be encountered. 


- Rule 6—Improper Use of the Terms “Water Resistant,’ “Water Re- 
pellent,” “Will Withstand Damp Mopping,” etc. It is an unfair trade 
practice .to use the terms “water resistant,” “water repellent,” “will 
withstand damp mopping,’ or representations of similar import, as 
descriptive of any industry product unless, after the application thereof, 
and after the solvent or carrier ingredient has evaporated, the resultant 
film will not, for a substantial period of time, be substantially dissolved, 
penetrated, discolored, removed, or otherwise materially affected, by 
water applied or coming in contact therewith. 

Test for Water Resistance or Water Repellency. For purposes of this 
Rule 6, industry products capable of producing a floor surface film which 
will for a substantial period of time meet the following test are deemed 
to be qualified for use of the descriptive terms “water resistant,” “water 
repellent,” or “will withstand damp mopping”; 

Prepare suitable panels of all the floor materials for which the 
product is intended. Thoroughly clean the panels with an aqueous soap 
solution, rinse wel] with plain warm water and dry for 24 hours under 
standard conditions of 23° C. + 1.1° C. and 50 + 4% relative humidity. 
Apply the product to be tested to the panels according to the directions 
as shown on the container thereof and allow to dry for 24 hours at 
23° C. + 1.1° C. and 50 + 4% relative humidity. Place one milliliter 


1 Sigler Pendulum Impact Type Tester as described in National Bureau of Standards 
Research Paper RP1879, Volume 40, May 1948, of the Journal of Research of the National 
Bureau of Standards. The paper is entitled ““Measurement of Slipperiness of Walkway 
Surfaces’? and may be purchased from the Superintendent of Documents, U.S. Govern- 
ment Printing Office, Washington, D.C. Blueprints of the Sigler testing device may 
be obtained from the Bureau of Standards upon request. 
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of distilled water 72° C. on the resultant film on each of the panels 
and allow to stand undisturbed for one hour under the above-mentioned 
standard conditions. Lightly wipe off the remaining water with a soft 
cotton cloth and buff the film lightly. The film should show no separa- 
tion from the surface or discoloration. 


Rule 7—Improper Use of the Terms “Spot Proof,” “Will Not Spot,” 
etc. It is arn unfair trade practice to use the terms “spot proof,” “will 
not spot,” or terms of similar import, as descriptive of any industry 
product unless the film produced by such product will not, by the appli- 
cation of, or contact with, foodstuffs, water, alcohol, or any other matier, 
under any circumstances, be marked, discolored, or otherw‘se spotted, 
subject, however, to the following provisions of this rule: 

If any industry product is spot proof with respect to most but not 
all matter, then the terms “spot proof,” “will not spot,” or terms of 
similar import, may be used as descriptive of said industry product, 
provided such terms are accompanied and qualified, in immediate con- 
junction therewith, by a clear, conspicuous, and nondeceptive statement 
disclosing the kinds of substances and matter that will spot the film 
produced by the product; and provided further, that in the use of any 
of said terms or representations, in pursuance of the foregoing pro- 
visions of this rule, the same are not used with such context or adver- 
tising or labeling makeup, or in such other circumstances, as to be 
deceptive or misleading. 


Rule 8—Improper Use of the Terms “Heavy Duty,” “Traffic Wax,” ete. 
It is an unfair trade practice to use the terms “Heavy Duty,” “Traffic 
Wax,” or terms of similar import, as descriptive of ary industry product 
in any manner which has the capacity and tendency or effect of mis- 
leading or deceiving purchasers or prospective purchasers. Under this 
rule the terms “Heavy Duty,” “Traffic Wax,” or terms of similar im- 
port, shall not be used as descriptive of any industry product which 
does not have the qualities which will provide serviceability and dur- 
ability essential in meeting the requirements imposed by heavy traffic 
conditions existing in public buildings. 


SWEEPING COMPOUNDS 


NY product which lays and absorbs dust on a floor while it 
is being swept may be classed as a sweeping compound. 
Probably, the first type of commercial sweeping compound 

ever used was plain beach sand dampened with water and thrown 
about the floor in advance of sweeping. Ordinary sawdust dampened 
with water has also been used for this purpose and still is used in 
some places. Regular table salt has been used for the same purpose. 
Modern sweeping compounds actually are refinements of these crude 
original products and are generally mixtures of fine white sand, fine 
clean sawdust, and oil or some other material to give a dampening 
effect. 


Two types of sweeping compounds are in common use at the 
present time: (1) oil base type and (2) water emulsion wax type. 
The former is a mixture of sand and sawdust with a light petroleum 
oil of the paraffin oil type. The wax type sweeping compound is 
also a mixture of sawdust and sand in which has been incorporated 
a certain amount of water emulsion floor wax to act as the dampening 
agent. These compounds generally are colored red, green, or brown, 
but mostly green, and also are perfumed with some low-cost odor 
such as pine oil, sassafras, or cedar. 


Sweeping compounds originally were used almost exclusively 
on wood and concrete floors where the floors were unusually dusty. 
The first mixed compounds for this purpose were made from sand, 
sawdust and oil. As the compound was moved over the floor surface 
in the sweeping operation it aided in picking up, fine dirt and dust, 
and at the same time left a light oil film on the floor which in turn 
aided in holding down dust during subsequent use of the floor and 
reducing the dust annoyance and the number of dust-borne bacteria 
in the air. 


While oil-base sweeping compounds are suitable for use on 
hard floors such as concrete, hard wood, terrazzo, and stone, they 
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cannot be used on any floor surface which may be injured by the 
mineral oil content. With the advent of soft floors, linoleum, 
asphalt tile, rubber tile, and the like, most of which are also pro- 
tected by a floor wax, the development of non-injurious sweeping 
compounds became a necessity. Thus, the water-wax base sweeping 
compound came into use. Containing as its dampening agent 
actually a water emulsion wax, this type of product is used chiefly 
where soft floors are swept and where there is a dust problem of 
sufficient importance for their use. They leave a light coating of 
wax on the floor which also aids to protect the surface. 


Although sawdust and sand are the customary ingredients of 
most sweeping compounds, other materials are sometimes substi- 
tuted for the sawdust. These include sisal hemp sweepings, finely 
ground corn cobs, ground peanut shells, cottonseed and other hull 
brans, and other cheap light vegetable products of like nature. 
However, because of its ready availability almost everywhere, saw- 
dust is the most commonly used ingredient along with fine sand. 


Specifications for oil-type sweeping compound run close to pat- 
terns which have been set by the Federal Government’s Federal 
Supply Service. The latter’s specification calls for no flammable 
vapor and matter volatile at 105-110 deg. C. not to exceed 12 per 
cent. Mostly water would qualify in this latter requirement. The 
content of refined mineral oil must be not less than 15 per cent 
nor more than 20 per cent. Clean white sand must range between 
35 and 50 per cent of the mixture by weight. The balance of the 
compound must be made from fine, clean sawdust but this latter 
must be no less than 18 per cent. If desired, perfume and color 
may be added. 


A formula for this oil-type sweeping compound would be as 
follows : 


ATS Seb Thee, EOE Aa en cee nl ee ee 50 lbs. 
Cleat hae Be IyODIS 25a 25) \bse 
JPa yee wh Gia onl. esccgacdeacestGuseeu bo 15 lbs. 
NY GUSTO a ae cae coe De peers ly ee 10 Ibs. 


Other oil-type sweeping compounds contain no water. In fact, 
there are innumerable variations of formulas depending on whether 
a bulky or a heavy product is desired, whether it must or must not 
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meet a specification. For example, a very dense product is made by 
the following formula variation: 


White sand = ee eee 100 lbs 
Fine. Sawdust) 40 lbs 
Parafim oil) 3253 ee 20 lbs 


Formulation of wax-type sweeping compounds also follows 
closely Federal Government specifications for such products. The 
government specification calls for volatile matter of not more than 
12 per cent at 105-110 deg. C which refers to moisture content. 
The sand content must range between 60 and 70 per cent which is 
much higher than in the oil-type products and the sawdust between 
5 and 10 per cent. The balance which presents a minimum of 8 
per cent must be wax solids and emulsifying agents. No mineral oils 
should be present. Moisture losses are a factor in sweeping com- 
pound and must be considered in formulating and packaging such 
products. 

Floor sweeping compounds with anti-bacterial proper are also 
marketed, just as are the germicidal floor cleaning detergents. Var- 
ious materials are used to provide different effects, according to 
Lesser (Soap & Sany. Chem., Dec. 1951), including creosote, para- 
chlormetacresol, pine oil and related germicidal products. During 
World War II, the British desired to make use of antibacterial and 
deodorant effects of formaldehyde in air-raid shelters and similar 
crowded places. To this end, there was developed a preparation which 
could be sprinkled on the floors of such areas and swept up after the 
occupants had left. The basis of this product was sawdust which was 
well mixed with 10 to 15 per cent of its weight of sodium sulfate 
powder. This was mixed with about 10 to 20 per cent of paraffin 
oil and about five per cent of formaldehyde solution. The odor of the 
formaldehyde was masked by adding one per cent of a suitable 
essential oil and the mixture was colored with a water-soluble dye. 
The result was a perfumed granular material that could readily be 
sprinkled on the floors of shelters, subways platforms and the like. 

Attempts to obtain insect repellent and insecticidal effects have 
accounted for other variations in formulas to include products such 
as paradichlorobenzene, oil of cedar, pine oil, DDT, chlordane, lindane, 
and the like dissolved or emulsified in the liquid base of the sweeping 
compound. This type of addition parallels the use of chlordane and 
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DDT in certain floor waxes to obtain an insecticidal effect. As far 
as can be determined, the effect on the floor of either type of pro- 
duct is of relatively short duration. Also if insecticidal claims are 
made for such products, they are subject to the Insecticide, Fungicide 
& Rodenticide Act. 


A sweeping compound must not mat nor clump in use, neither 
must it stick to the floor or broom. Sand is the chief ingredient 
which avoids these difficulties. It also gives a tumbling action to 
the compound in use which facilitates movement across the floor. 
Its weight also helps to avoid flicking by the brush bristles and 
blowing away where drafty or windy places are swept. Sawdust 
helps to give bulk to a sweeping compound. It is also an excellent 
absorbent for oil or water compounds, and presents a large surface 
area to which fine dust and dirt can adhere. 


POTASH SOAPS 


OTASH scrub and oil soaps represent a considerable volume 

in the soap business. For a long time, the large makers of 

cake soap gave little or no attention to this type of soap. 
The volume may not have been sufficiently attractive. In recent 
years, however, many large soap manufacturers have turned their 
attention to the potash soaps. 


These soaps, sometimes designated as jelly or scrub soaps, 
are sold in bulk to factories, institutions, office buildings, etc. They 
are used for general cleaning of floors, walls and woodwork. Small 
package goods for resale in hardware and department stores have 
not met with notable success, probably due to the fact that insufficient 
advertising has been done. 


Noteworthy features of oil soaps are that they dissolve easily, 
are as a rule mild and for general cleaning relatively harmless 
to most surfaces, rinse quickly and leave no residue. Cake soaps, 
chips, powder and soda soaps in general do not have these qualities, 
or if so, to a lesser degree. 


Potash-oil soap does a better job on wood floors than any other 
soap. It prevents checking and splintering and aids in maintaining 
the natural resiliency of the wood. Soda soap acts contrariwise, 
exerting a leaching and drying action, and hastening splintering 
and slivering. Hardwood floors will withstand the breakdown action 
of soda soaps longer than softwood floors. 


Records of the Chicago Historical Society throw an interesting 
light on the reaction (W. M. Kelso, Soap and Sanitary Chemicals, 
14, No. 10, 31, 1938), of soda and potash on wood. A pile driven 
into the bed of Lake Superior maintained its strength and appear- 
ance indefinitely and was practically free from rot and decay. An 
identical piece driven into the bed of Lake Michigan rotted away and 
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required replacement in a few years. Driftwood on the two beaches 
showed similar characteristics. Pieces washed up on the beaches 
of Lake Superior remain firm and almost petrified while those on 
Lake Michigan are frequently porous and rotten. 


An analysis of the water of the two lakes discloses that Lake 
Superior water contains a considerably larger proportion of potas- 
sium salts in relation to sodium salts, whereas in Lake Michigan 
water the opposite is true. Wood contains potassium as an im- 
portant mineral element. The sodium in the Lake Michigan water, 
due to osmosis and mass action, evidently replaces the potassium 
in the wood, causing decay and rot. Lake Superior water, apparently, 
maintains a permanent equilibrium with the potassium in the wood, 
replacing any that may have leached out. 


Soda seems to abstract the potassium, causing the structure 
ot the wood to break down, resulting eventually in disintegration. 
A wood floor cleaned with plain water would likewise cause a leach- 
ing of the important potassium content of the wood, but to a lesser 
extent, as a soda soap solution has a more penetrating effect than 
plain water. 


Incidentally, as potash is one of the elements of cork, and as 
linoleum is made of pressed cork and binder, the above indicates 
why potash soaps are so satisfactory for cleaning linoleum floors. 
Their use helps maintain coloring, resiliency and gloss. Soda soaps 
cause linoleum to lose color and gloss, the drying action causes it 
to become brittle, crack, shrink and turn up at the edges. A linoleum 
floor, washed regularly with a good grade of scrub soap, will main- 
tain its new appearance for years, whereas soda soaps will cause 
it to age and wear out prematurely. 


The term oil soap, or soft soap, is a broad one and is applied 
in general to those soaps composed of vegetable oil and potash, 
sometimes with the addition of other materials to be mentioned 
later. Coconut oil-potash soap is not included usually in the com- 
mon meaning of the term. Coconut oil-potash soaps have _ their 
widest application in personal use as liquid soaps and are as un- 
suitable for washing floors, painted or varnished surfaces as soaps 
made from other vegetable oils. 


The term “green soap” is frequently applied to oil soap, even 
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though the latter is somtimes amber in color. How the designation 
“green soap” came into common use is somewhat vague. It may 
have its origin through the use of olive oil foots soap, which is 
green. The U.S. Pharmacopoeia lists Green Soap XI (Sapo Mollis), 
though this is not green, but rather a dark amber. U.S.P. Soap 
IX Rey. called for a cotton seed oil soap which is pale amber and 
the Xth and XIth revisions specify a linseed oil soap which 1s 
darker. The XIII Rev. permits the use of corn, cottonseed, lin- 
seed, olive, soybean, or similar oils. 

Some oil soaps are green or opalescent due to the addition of 
coloring matter. It is believed that the term “green soap’ was 
applied to oil soaps before any actual green colored soaps made 
their appearance. Some users then asked for “green soap” and 
manufacturers in a few instances tinted their material accordingly 
to satisfy what they believed was a specific coloration demand. 

Some purchasing agents request a linseed oil soap, being under 
the impression that this is the best variety, though there is no 
scientific basis therefor. Linseed oil was the first vegetable oil 
to be used for this purpose, so probably became definitely associated 
with oil soap in the mind of the layman. This oil oxidizes on 
standing and develops a fishy odor. Rather than give a customer 
linseed oil soap, it is preferable for the salesman to explain its 
objections and recommend a soap made from a more suitable oil. 

The oils commonly used are soya, corn, sesame, sunflower, pea- 
nut, cotton seed and others. Soapmakers commonly change their 
formulas according to which suitable oil is favorable in cost at the 
time. The oils mentioned above make a transparent or translucent 
soap, which does not change materially in appearance on ageing, 
providing there is a slight excess of alkali which is permitted in 
most formulas. Linseed oil acts likewise and retains its trans- 
parency at low temperatures. Cottonseed oil has a tendency to 
become opaque, harden and develop white spots, called “figging.” 

The use of a proportion of tallow tends to harden an oil soap, 
but also gives rise to stellate clusters or crystals of hard soaps 
(figging). A percentage of caustic soda in some instances may 
react in the same way. 

Olive.oil makes a bland but sparse lathering soap. Castor oil 
soap is unguent and slimy. It is not used therefore to any con- 
siderable extent except in shampoos in connection with other oils. 
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Castor oil soap has unusual emulsifying properties. When used 
in coal tar disinfectants it gives a higher coefficient than would be 
obtained by the use of a straight rosin soap. 

One of the synonymous designations of “oil soap’ is “potash 
soap,” as this alkali is used most generally. History tells us that 
potash soap was the first soap ever made. It is recorded (Pliny) 
that in the 12th century B.C. causticized beech ashes and goat's tallow 
were boiled together, forming a potash soap, which 1s the original 
saponification method. 

Oil soaps are now made more generally with vegetable oil fatty 
acids; the trend in this direction having been stimulated over the war 
years by the desire of the government to restrict the glycerme con- 
tent of finished soaps to the lowest limits. Soap makers found fatty 
acids give more uniform soaps of better quality and are easier to 
saponify and handle. 


Oil Soap Manufacture 

IL soap from neutral vegetable oils is made in a tank having 
() open steam coils or steam jacketed with suitable mixing 
or crutching arrangement. A horizontal crutcher is also satisfactory. 
The oil is weighed out and poured into the kettle and heated. Then 
a proportionate amount of caustic potash is added, depending on the 
saponification number of the particular oil. Water 1s added according 
to the concentration desired in the finished product. The mass ts 
heated and agitated until saponification takes place. 


% NaOH neces- 


Ou % KOH neces- sary to Todine Titre % 
sary to saponify saponify value °C. Non-sapou. 
oP) ........-.---... 18.6-19.3 13.2-13.8 120-130 ee 1.5-3.0 
Fee amnut ......-....-- 18.5-19.2 13.1-13.8 83-95 28°-30° 0.5-1.0 
Sesame ...........- 18.8-19.3 13.4-13.8 103-115 Z1°-24° 1.0-1.8 
Soybean ........... 19.1-19.4 13.6-13.9 125-140 21°-242 0.3-0.6 
(actor ........-.---- its. 12.5-13.3 83-86 De 0.8-0.5 
Cottonseed ...... 19.1-19.6 13.6-14 1038-115 ys aes 0.7-1.6 
Iigiseed ............ 18.9-19.6 13.5-14 170-204 19°=2 1° 0.5-1.6 
Olive Oil Foots 18.9-19.5 13.5-14 79-86 172-21" 2.0-3.0 


The above table refers to 100 per cent pure caustic potash and 
100 per cent pure caustic soda. Commercial products usually run S3 
per cent to 92 per cent pure for KOH and 96 per cent for NaOlde 
Suitable adjustment should be made. Some oils saponify more quick- 
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ly than others, and the concentration of the finished soap makes a 
difference in the length of time it takes to finish a particular batch. 


Corn Oil Soap (40%) 


ISSOLVE 195 pounds of dry caustic potash in 1,599 pounds 

of water and heat in a kettle equipped with live steam coils to 

about 200 deg. F. Or if desired, 433 pounds of 50 deg. Baume liquid 
caustic potash may be used instead. Add 1,000 pounds of corn oil 
slowly with stirring if the whole oil is to be used, and continue to 
heat with live steam. If corn oil fatty acids are used, add 920 pounds 
very slowly with stirring to the potash in the kettle. Experience indi- 
cates that by using live steam, 40 pounds of water are condensed 
in the soap in two hours and allowance must be made for this added 
water. In some cases, depending on equipment used, water added by 
live steam condensation will about equalize that lost by evaporation 
while cooking and agitating. Where open steam coils are used, the 
materials will combine more quickly than if a jacketed kettle is used. 


The batch must be watched carefully, otherwise there is a danger 
that sudden saponification may cause the soap to rise and to boil over 
the top of the kettle. Experience with different oils, soap concentra- 
tions, and boiling operations will indicate to the scapmaker when to 
be on guard. 


When it appears that saponification is complete, the soapmaker 
tests for alkalinity. Sometimes the appearance of the soap will in- 
dicate whether more caustic or more oil is needed to balance the 
formula. An opaque soap is usually superfatted and a stringy trans- 
parent appearance may mean too much alkali. 


It is well to check the alkalinity by dissolving 10 grams of hot 
soap in 100 cc. of neutral alcohol and adding phenolphthalein in- 
dicator solution. Ifa red color is produced, the soap is alkaline. The 
free alkali may be determined by titrating with N/10 sulfuric acid 
until the red color disappears. If no red color is produced upon 
addition of the phenolphthalein, the soap is superfatted and titrated 
with N/10 sodium hydroxide until a red color appears. The amount 
of oil or potash necessary to adjust the soap is calculated and added 
to the batch, with heat and agitation continued until the final test 
shows the soap conforms to the specifications. It must be noted that 
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potash soaps do not complete their terminal saponification until 
they have aged about a week. This time element varies with the 
oils used and allowances must be made for this before removing 
the soap from the kettle. The free alkali may drop as much as .5 
per cent, depending on the oils. This does not occur when fatty acids 
are used. 

A final check of the soap should be carried out in the laboratory. 
While an experienced soapmaker can usually adjust the alkalinity 
satisfactorily, he has no way of determining accurately 1f the mois- 
ture in the finished batch is correct. This information must be 
furnished by the chemist, particularly if the soap is to meet definite 
specifications. A leeway of one or two per cent in moisture content 
is usually permissible in ordinary practice. If precise moisture speci- 
fications are required, and the batch is definitely lacking a small per- 
centage of water, this may be added to the soap provided thorough 
mixing is employed. Even then, it is diffcult to get the water to mix 
with the soaps, especially in the firmer grades. 

On the other hand, if a batch contains an excess of moisture it 
may be dehydrated by agitating and heating in a jacketed kettle. 
This is impossible with open steam coils. 


Caustic potash produces the best oil soaps, although part caustic 
soda may be used. An oil soap made entirely of caustic soda may be 
thin, separate into sections of liquid and solid, and be opaque. As 
the soap stands, it will gradually get softer and finally turn into a 
soggy liquid mass. 

If a small percentage of the potash requirement is replaced by 
caustic soda, no harm is done and some economy is effected. ‘The 
maximum caustic soda that may be used without imparting undesir- 
able properties is 30 per cent of the caustic requirement in summer 
and 20 per cent in winter. As there are many months where the 
seasons overlap, it would be more conservative to use the lower 
limit. 

Many manufacturers of oil soaps use caustic potash exclusively, 
as the maximum gelation is obtained thereby. An excessive percent- 
age of caustic soda may cause hysteresis in the soap jel, especially if 
the concentration of anhydrous soap is low. 


Most manufacturers do not color oil soaps. The light amber or 
golden brown colors of the pure vegetable oils are sufficiently at- 
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tractive. In some instances, however, to market a distinctive soap, 
opalescent green is used, though this oil soap coloring is not as 
popular now as it was several years ago. Only a small amount of 
color is required, as fluorescine or uranin have good coverage. In 
transparent oil soaps .005 per cent is sufficient. A larger amount 
may be required in translucent and darker hued soaps. Cheap oil 
soaps made from dark foots might require as much as .02 per cent 
coloring. 

Coconut oil is sometimes used in small proportions in connection 
with the blander oils to increase lathering qualities. However, if the 
coconut oil content is raised too high, it defeats the purpose for 
which oil soap is originally intended—to be harmless to painted, 
varnished and other surfaces. Coconut oil soap is a notorious paint 
duller. 

One of the particular advantages of oil soap is that if it dries 
on a floor it will still remain transparent; soda tallow soaps, by con- 
trast, will show a white film. After drying, soaps in liquid form tend 
to revert to the original transparency or opaqueness in appearance. 

A 28 to 38 per cent oil soap is jelly-like, and has the consistency 
of vaseline. A 38 to 50 per cent soap is more firm and dry; and 
at about 67 percent it becomes very firm. Soaps more concentrated 
than 67 per cent tend to be very soft again, and at about 75 per 
cent the product has the consistency of a 30 per cent soap. Above 
75 per cent the firmness increases rapidly, and an 83 per cent soap has 
the approximate firmness of a 67 per cent grade. The consistency 
depends largely on the oils used and also on the per cent caustic 
soda (if any), in the formula. While oil soaps may be made ap- 
proaching 100 per cent total solids, such a highly concentrated pro- 
duct is not available commercially. 


Potash Soaps in Use 

NE method of using a 40 of 50 per cent scrub soap is to put 

a gob of it in a pail, add water and stir. If desired, about two 
pounds of soap may be placed in an improvised cheesecloth bag and 
suspended in a scrubbing pail filled with water. The bag may be 
agitated until sufficient suds appear in the water. This is perhaps a 
better arrangement than the first method, since it prevents any 
undissolved soap in the bottom of the pail from being thrown out 
when the water gets dirty. 
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Another method is to make a stock solution in an empty drum, 
using one part of soap to about 114 parts of water. About hali a 
cup of this solution to a pail of water 1s adequate for general 
cleaning. 

Some porters and superintendents make a cavity in the top of a 
barrel of soap and pour in a few gallons of water. They then dip out 
the liquid oil soap as needed, adding fresh water in the ever largening 
cavity as needed. 

Around 1932, the so-called “system” soap appeared, a drum of 
about a 67 per cent firm oil soap in which a vertical channel was 
drilled connecting with another channel leading to a spigot about 
three inches from the bottom of the drum. Sometimes a pump is 
screwed in the lower opening which is somewhat more convenient. A 
few gallons of cold water poured in the top would slowly dissolve 
the soap so that a concentrated liquid could be drawn off at the faucet. 
There are other methods of channeling which are just as satisfactory. 
The disadvantage, from the consumer’s viewpoint, is that the liquid 
oil soap drawn off is not uniform in anhydrous content day aiter day. 

For general cleaning purposes, the trend has been toward the 
use of liquid scrub soaps of from 14 to 27 per cent total solid con- 
tent because they mix much faster in water and save time for the 
porter. There are different varieties of liquid oil soaps sold for 
special uses. Pine scrub soap is described later in this chapter. 

Super fatted liquid oil soaps have found increased use for floor 
cleaning during the past ten years. The super fatted content of this 
type of soap may consist of fatty acid or wax-like materials. Each 
manufacturer seems to have his own pet formula. In using this 
product, part of the soap remains on the floor and helps seal the 
pores to some extent, thereby making them easier to keep clean. 
This is particularly true of porous floors such as fe vertine, lemidzo, 
and cement. These soaps also leave a sheen on the floor which may 
be buffed to give a gloss. The gloss obtained, however, does not 
compare with that of wax. 


Hard Green Auto Soap 


HE so-called hard olive oil soap is the foster father of a number 
of black sheep that might as well be mentioned in this chapter. 
It was originally made from olive oil and caustic soda—the ingred- 
jents of the original castile soap noted for its blandness. To lower 
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costs, manufacturers began making the product out of olive oil foots 
to supply the garage trade with a hard soap’ that would dissolve 
slowly. Quality seemed to be a secondary factor. This product had 
neither the sudsing nor rinsing qualities of the vegetable oil-potash 
soap they had used formerly, but economy among this class of trade 
was the watchword. Later on, to improve the lather, tallow and 
coconut oil were added. Today, hard soap is rarely used by garages 
and tor car washing. Practically all of this market has been taken 
over by the synthetic detergents, which are particularly adapt- 
able to car washing, since they do not streak, do not harm the auto 
finish, and do not require wiping. 

In the development of formulas for olive oil foots soaps, a 
number of variations were tried out. Frequently, silicate of soda, 
soda ash, rosin, fatty acids and soap stock were used. The resulting 
soap was colored green. It was still often designated as hard olive 
green soap and was definitely an inferior product for use as an auto 
cleaner, The idea was to make the product as hard a soap as possible 
at the lowest cost. 


Tallow and coconut oil are harmful to some auto finishes, as are 
silicate of soda and soda ash. Rosin tends to leave the car sticky. 
However, if a car is cleaned and flushed immediately, even one of 
these poor soaps may do a half-way job. 


A 70 per cent pure vegetable oil soda is another proposition and 
is entirely suitable for car washing. Its main advantage is that it can 
be poured in frames, and after cooling may be cut into convenient 
bars of a pound or two. However, a 45 to 60 per cent pure vegetable 
oil-potash product is to be preferred, as it has better lathering, 
rinsing and non-streaking qualities, though it is not hard enough to 
be cut into bars. 


Without knowing the ingredients of a particular grade of soap, 
a simple method of ascertaining whether it is suitable for auto wash- 
ing, or even for use on floors, is to place a few drops of water on it 
and allow to dry. If it forms white opaque spots, it will probably 
streak, whereas a pure vegetable oil-potash soap will remain un- 
spotted. 


One of the main advantages of a liquid oil soap is that it mixes 
readily in water. On floors such as linoleum it will not only clean ef- 
ficiently, but also helps to preserve the original lustre, coloring and 
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resiliency. It is adaptable to nearly all kinds of floors with the pos- 
sible exception of rubber and mastic. It is this type of soap that 
is recommended by practically all manufacturers of hard surface 
floor coverings. 

The solid content of an oil soap depends largely on what the user 
finds most adaptable to his purpose. A liquid oil soap certainly takes 
less time to dissolve. A half-cup or less to a pailful of water is mixed 
easily and quickly. On the other hand a 40 or 50 per cent soap is 
more economical, since freight charges on a high water content are 
eliminated. 


Federal Specifications 
Liquid and Paste Soap for Automobile, Floos and 
General Cleaning (P-S-598) 
Soap for cleaning automobiles and floors and for general cleaning 
shall be of two types, Type J—liquid, and Type IJ—paste. Type I 


Type I Tape il 
Liquid Paste 
Mini- Mazi- Mini- Maszi- 
mum mum mum mun 


Yo Jo Yo Yo 

Moisture (toluol distillation methods) .......... 55.0 
Merimatter insolub‘e in alcohol...................-. 0.5 1.0 
Free alkali, calculated as potassium hydroxide 

UCTS nodal atte en ee ree .05 0.1 
Free acid, calculated as oleic acid.................--- 0.1 0.1 
Alkaline salts, calculated as potassium carbo- 

daee CRS OKO 2) eres lee nest eessenerenee sere mere 0.1 0.2 
Matter insoluble in distilled water..............-... 0.1 0.2 
Chloride, calculated as potassium chloride 

IEC, ccecdelc ete estan sree er one eee 0.3 0.5 
Unsaponified ard unsaponifiable mattev........ 0.4 0.8 
Anhydrous soap, calcu‘ated as potash soap... 20 43 
Total sodium compounds, calculated as Na,O.. 0.2 0.5 
tie) eS fee re ke eSertae eee Sk ene: 1.8 4 
Iodine number (WIJS) of mixed fatty acids 

Petated from the SOap-...........5.-seeeeeettcuene 100 150 100 = 150 
Acid number of mixed fatty acids derived 

ic C@EO TELA CEE) Oona eee ee 195 205 195 =. 205 
SOs poner stole Le PARES oe en es 2 ee None None 
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shall be a uniform, liquid soap made solely from whole neutral vege- 
table oils and potash; shall be soluble in soft water and when diluted 
with water shall act as a cleaner. The flash point shall be above its 
boiling point. It shall not contain any solvents or oils that will damage 
floor surfaces. The odor shall not be objectionable in the soap as 
received or in a hot solution of the soap in water. The material shall 
not leave an objectionable odor on surfaces after washing with a 
water solution of the soap and rinsing thoroughly with plain water. 


Type II shall be a uniform gel or paste soap made solely from 
whole neutral vegetable oils and potash, having a yellowish-white to 
brownish-yellow color. The odor shall not be objectionable in the 
soap as received or in a hot solution of the soap in water. The mater- 
ial shall not leave an objectionable odor on surfaces after washing 
with a water solution of the soap and rinsing thoroughly with plain 
water. It shall dissolve readily to give a 0.15 to 0.2 per cent solution, 
using distilled water at 15.5 to 20° C. The solution so prepared shall 
yield a good suds. The soaps shall conform to the requirements as 
shown in the table above. 


Potash Linseed Oil Soap, Liquid and Paste, for Floor 
and General Cleaning (P-S-603) 


Potash linseed oil soaps shall be of the following types: Type I— 
liquid ; Type I1—paste. 

Type I shall be a uniform liquid soap made solely from whole 
neutral raw linseed oil and potash, shall be soluble in soft water and 
when diluted with water shall act as a cleaner. The flash point shall 
be above its boiling point. It shall not contain any solvents or oils 
that will damage floor surfaces. The odor shall not be objectionable 
in the soap as received or in a hot solution of the soap in water. The 
material shall not leave an objectionable odor on surfaces after wash- 
ing with plain water and rinsing thoroughly with plain water. 

Type IT shall be a uniform translucent, firm gel or paste soap 
made solely from whole neutral raw linseed oil and potash, having a 
yellowish-white to greenish-yellow color. The odor shall not be 
objectionable in the soap as received or in a hot solution of the soap 
in water. The material shall not leave an objectionable odor on 
surfaces after washing with plain water and rinsing thoroughly with 
plain water. The soap shall dissolve readily to give a 0.15 to 0.20 
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per cent solution, using distilled water at 15.5° to 20° C. The solu- 
tion so prepared shall yield good suds. A solution of the soap in soit 
water shall act as a cleaner and shall not damage floor surfaces. 
The soaps shall conform to requirements as shown in table below: 


DETAIL REQUIREMENTS FOR POTASH LINSEED SOAP 


Type I Type Il 
Mini- Mazxi- Mini- Masi- 
mun mum mun mum 


To Yo Jo %o 
Moisture (toluol distillation method).............. 55.0 
Metab matter insoluble in alcohol...................... 0.5 10 
Free alkali, calculated as potassium hy- 
cole (Cea O60 eae eee eee eee 05 Onl 
Free acid, calculated as oleic acid ................ er 2 
Alkaline salts, calculated as potassium car- 
lors allo 1 SGN GO) ee ge ee 0.1 0.2 
Matter insoluble in distilled water................ 0.1 0.2 
Chloride, calculated as potassium chloride 
OUI) cesseced etal ee 0.3 0.5 
Acid number of mixed fatty acids derived 
from the unsaponified and unsaponifiable 
SDLP gee See 0.4 1.0 
Anhydrous soap, calculated as potash soap.... 20 48 
Total sodium compounds, calculated as 
CO) ced 02 0.5 
Toa eat ceccvnnceccennncseqjotstennessseevs ies 4 
Iodine number (WIJS) of mixed fatty acids 
Memimedetrom the SOAP. ......c......-.-.2c0c-----0c0-+s ae. 175 
S20) cececlaslll nee 190 205 190 
CSOT, cnc Reha heey oe None None 


Be coc cc case cc nance naensntilénceeeeeeceseeereee None None 


Pine Oil Scrub Scap 


HE average pine oil scrub soap is thick, clear and syrupy. Pine 

scrub soaps have long been popular for use on all sorts of floors, 
with the exception of rubber and asphalt tile. The pine content helps 
dissolve grease and oil spots, and imparts an aroma associated with 
cleanliness. It provides also deodorant properties, and conceivably 
may have some slight disinfecting powers. It is not permissible, 
however, to sell a product of this nature under the designation of 
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a disinfectant soap unless it is labeled in accordance with the require- 
ments outlined in the chapter on labeling. The pine oil may destroy 
the bacteria that cause putrefaction of organic matter and, in ad- 
dition, mask the odors which it is unable to destroy. 


Pine scrubs may consist of a 14 per cent oil soap made from soy- 
bean or corn oils and about two and a half per cent of pine oil 
which thickens the product. The viscosity of the soap is no guide 
to its anhydrous content, as a 22 per cent soap with one percentage 
of pine oil, may have a consistency different from a 22 per cent 
soap with another content of pine oil. If even a small amount of 
coconut oil is used in the formula, it will thin out the soap so that it 
pours nearly like water. Different vegetable oils with the same 
amount of pine oil added will result in soaps of varying viscosities. 


Studies on the practical evaluation of scrub soap (A. S. Dubois 
and G. E. Morenz Soap and Sanitary Chemicals 24, No. 8, 135-137, 
1948) indicated that: high pine oil concentrations in soap reduced 
detergency; that the simultaneous influence of pine oil and other 
usual ingredients of scrub soaps is markedly different from that of 
pine oil alone; that at low concentrations of pine oil, the addition 
of a sequestering agent improves the detergency of a neutral soap- 
pine oil combination, but that the reverse is true at high pine oil 
concentrations. 


Where pine oil is used in soap preparations, it should be a 
pure steam distilled grade of .935 specific gravity. If a pine scrub 
soap is dark in color, it may indicate that inferior grades of vegetable 
oils, foots or resins were used, or possibly that the soap contains a 
low quality pine or pine tar oil or both. In some few cases a 12 
per cent oil soda soap with pine oil is sold. This soap is very 
viscous, and the average consumer cannot tell the difference between 
it and a high quality product. 


U.S.P. Green Soap (Medicinal Soft Soap) 
OME years ago, U.S.P. Green Soap was the main soap product 
for use in hospitals, by doctors and dentists. The recent advent 
of the antiseptic, hexachlorophene for soap, however, has reduced 
this outlet for green soaps considerably. Hexachlorophene soaps are 
discussed elsewhere. 


Green soap is still used by doctors etc, but not to the previous 
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extent, The user mixes it with alcohol in order to make a tincture. 
It will be noted in the U. S. Pharmacopoeia formula that the alkali 
content is somewhat higher than that of ordinary oil soaps. Tincture 
of Green Soap is used by doctors, etc., for handwashing. The usual 
procedure is to scrub the hands thoroughly for five minutes. It is 
interesting to note that in this instance the medical profession places 
its reliance on soap rather than disinfectants. 

Surgical Green Soap or Hospital Green Soap is the technical 
grade formulated on the order of the U.S.P. grade. Usually some 
other less odorous oil than linseed is used and the glycerine is omitted. 
The anhydrous content may be less. However, the soap serves a sim- 
ilar purpose and, being lower in price, is preferred by some hospitals. 


Usle 2c0ul 
MUBIDIKCIUN USE SiCIDID (S\GPaue 


Sapo Mollis Medicinales 
Sapo. Moll. Med.—Soft Soap, Green Soap 
Medicinal Soft Soap is a potassium soap made by the saponifi- 
cation of certain vegetable oils, without the removal of glycerine. 
Soft soap may be prepared in the laboratory in the following 
manner: 


cece DL CHL ae aA e OA = a eee 380 gm. 
Ce RUCTEL csc ae 5 A oe 20) en, 
So tee STE, SUA Eo (0 (Sane nee er ee 91.7 gm. 
Cuvee RO oie oe en er DO ce: 


Distilled water, a sufficient quantity to make about....1000 gms. 

Mix the oil and oleic acid, and heat the mixture to about 80°. 
Dissolve the potassium hydroxide in a mixture of the glycerine 
and 100 cc. of distilled water and add the solution, while it is still 
hot, to the hot oil. Stir the mixture vigorously until an emulsion 
is formed, using mechanical stirring if desired, then heat the mix- 
ture on a hot plate, with constant vigorous stirring, until 1t becomes 
homogeneous and a small portion dissolves completely in hot water, 
producing a clear solution. Add sufficient hot distilled water to 
make the soap weigh 1000 grams, and incorporate the water in the 
soap until it is distributed uniformly and the soap is the same 
consistency throughout. 

The vegetable oil to be used in the formula given above may be 
corn, cottonseed, linseed, olive, soybean, or a similar oil which has 
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a saponification value. not greater than 205 and an iodine value not 
less than 80. Since glycerine is added only to accelerate the saponi- 
fication, it may be omitted if desired. 


The quantity of potassium hydroxide given in the formula is 
based on an alkalinity equivalent to 85 per cent of KOH. If the 
potassium hydroxide is of any other strength, a proportionately 
larger or smaller quantity should be taken. 


All details concerning compliance of soft green soap with U.S.P. 
requirements are given in the U.S. Pharmacopoeia XIII, hence 
they are omitted here. 


IOPSIR) UE 


SORT SOAP Nii a 


Linimentum Saponis Mollis 
Lin. Sapon. Moll.—Tincture of Green Soap 


Medicinal Soft soapiees. anne 650 gm. 
Lavender oil ...cic2:20 ee 20 ce: 
Alcohol, a sufficient quantity to make _......... 1000 ce. 


Mix the lavender oil with 300 cc. of alcohol, dissolve in this 
the medicinal soft soap by stirring or by agitation, and set the solu- 
tion aside for 24 hours. Then filter it through paper, adding sufficient 
alcohol to make the product measure 1000 cc.; alcohol content— 
from 28 to 32 per cent, by volume. 


The above is not to be confused with Soap Liniment, which 
is an entirely different product. Soap Liniment is made from hard 
soap, camphor, oil of rosemary, alcohol and water. It 1s designated 
also as Linimentuam Camphorae et Saponis, Camphor and Soap 
Liniment and Liniment Saponis U.S.P. XIII, 


Potash Soaps from Fatty Acids 
HORTLY after the start of the second World War, the War 


Production Board issued certain orders restricting use of coco- 
nut, palm kernel and babassu oils, high in lauric acid and not 
produced domestically. These oils had been used extensively for 
liquid soaps and shampoo, etc., but with supplies cut off it was 
considered necessary to husband existing stocks. Potash soap manu- 
facturers were thus faced with the necessity of revising their 
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formulas to conform to new conditions and government regula- 
tions. 

Some potash soapers had formerly been using fatty acids to a 
limited degree and others not at all. Considerable experimenting 
took place in the various plants to ascertain what fatty acids or 
combinations thereof would turn out products that would be a fair 
substitute for those soaps that were made previously from whole 
oils. Technical data that could be put to immediate use was sketchy 
and incomplete. AVith a varied assortment of fatty acids and com- 
binations thereof, in addition to the fractions* of complete fatty 
acids, each.manufacturer was more or less forced to work out his 
problems for himself. Initial results, as can be surnused, varied 
considerably, and the new finished soaps offered to the trade left 
plenty of room for improvement. 


_.* As an example, the constituents of coconut oil fatty acids are obtainable indi- 
vidually, such as laurie acid, myristic acid, palmitic, capric, etc. 


| Fatty Acids vs. Whole Oils 


TIME: Saponification or neutralization takes place very rapidly be- 
tween fatty acids and caustic alkalis. It is most desirable then to add 
the molten fatty acids slowly to the lye, with constant stirring. When 
making oil soaps in paste form, it is difficult to make corrections for 
alkalinity unless the soap is made in a proper mixer like a crutcher, 
as ordinary mechanical or hand agitation is not adequate to work addi- 
tional] fatty acid or caustic into the heavy pasty mass. If the particular 
grade of soap remains ir fluid form while hot, corrections for alkalinity 
are more simple. 

YIELD: If a whole oil and its distilled fatty acid cost the same price, 
the yield for the fatty acid soap would be greater by approximately the 
percentage of glycerine in the whole oil. 

UNIFORMITY: Crude or raw oils obtained from natural sources are 
more likely to vary than distilled fatty acids which can be carefully 
controlled during manufacture. 


DISADVANTAGES OF FATTY ACIDS: Oil soaps made from fatty acids 
have a tendency to dehydrate faster than those made from straight oils. 
The glycerine in oil soaps made from straight oils acts as a preservative, 
and being hydroscopic aids in retarding evaporation. A fatty acid oil 
soap may get quite hard on top and remain soft beneath the surface. 

INSTABILITY: A 50 per cent fatty acid oil soap may be liquid in the 
kettle while still hot, and then solidify after cooling; or it may com- 
mence to break down on standing, by part liquefying and the balance 
getting mushy. Other fatty acid oil soaps may liquefy when frozen 
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and then not return to their previous form at room temperature. The 
reaction depends largely on the variety of fatty acids or combinations 
thereof used in the formula. 


ODOR: Some fatty acids such as oleic, have a distinctive acrolein odor, 
although improved manufacturing technique has largely solved this 
problem. The autoclave method of splitting oils is more modern than 
the Twitchell process and gives superior products. A well made fatty 
acid is from water white to amber in color and free of albuminous and 
oxidizable matter. It is not so likely to develop an objectionable odor 
as those offered to the trade some years back. The unsaturated fatty 
acids are more likely to develop odors than the saturated acids. 

Corn oil, soybean oil, linseed oil, or similar oils will make a 
satisfactory liquid scrub soap which may be perfumed with sassa- 
fras or pine oil if desired. Oleic acid alone or in combination 
may be used. A 22 per cent soap made with any of the above oils 
should be nearly or equally as acceptable as a soap made from pure 
vegetable oil. The anhydrous content may have to be altered de- 
pendent on the particular fatty acid used to get the desired viscosity. 
Not many complications here. | 


Effusive lathering soaps are made usually from coconut, palm 
kernel, babassu and some other less well known oils and the fatty 
acids therefrom also give soaps of rich lathering qualities. If 
these oils are unobtainable, the fractions therein giving the lively 
foaming qualities are obtainable from other sources to a certain 
extent. A liquid hand or shampoo soap may be made from lauric, 
and/or myristic acids, with or without the addition of a per- 
centage of pure vegetable oil such as olive oil, castor oil, corn oil, 
soybean oil or fatty acids thereof. Many variations and combinations 
are possible, the qualities of the finished product being the determin- 
ing factor, 


A liquid hand soap made exclusively from lauric or myristic 
acid dehydrates more rapidly than one containing a percentage of 
glycerol, and naturally would not function as well in a soap dis- 
penser. If the machine is not used for some time the soap will have 
a tendency to clog. Therefore, if this type of liquid soap is used, 
dispensers should be cleaned out with hot water frequently. 


Liquid soaps are made from corn or soybean oils, using up to 
30 per cent of the oils. Coconut oil, coco fatty acids or its free 
lathering fractions comprise the rest of the charge. Such soaps do 
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not lather as well as pure coconut oil soaps, and are not as clear 
at reduced temperatures. 


Manufacturing Considerations 


Fatty acids have a tendency to attack iron, causing it to become 
contaminated and discolored. Heat accelerates the action, so that 
the acids should be stored in tanks made of aluminum, stainless 
steel, glass, or iron tanks having a protective coating. Most soap 
kettles are made of iron and continued use of fatty acids will shorten 
the life of the kettle. This apphes also to filter presses and iron 
valves. 

Method of Manufacture: Pour in kettle all potash and water 
required. Heat to boiling. Start agitator. Heat fatty acid sepa- 
rately until melted. Pour in fatty acid slowly. ave a water lose 
or buckets of cold water handy, should batch commence to boil over. 
Again, we repeat, when using fatty acids, the saponification is fast, 
as any soapmaker who has had the equivalent of a volcanic eruption 
in his kettle and over the floor can testify. 

Agitation should be as thorough as possible to prevent bunching 
uy and lumping. The longer the soap is heated, the darker it may 
become. Filtration difficulties sometimes arise in a mixture of 
coconut oil and other bland oils such as olive oil, soybean, corn, 
etc., or fatty acids of these oils. Filtration with such raw materials 
is a much slower process and the cloths require cleaning every few 
days. Some manufacturers have found it impractical to try to filter 
a mixture of this nature, especially in the higher concentrations. 


LIQUID SOAPS 


HEN soap is mentioned, the cake or bar form usually 

comes to mind. However, it has definite basic disadvan- 

tages for use in public or semi-public washrooms. Tor 
one thing, it does not “stay put.” A piece of cake soap on a public 
washbasin will disappear with alarming alacrity. It is considered 
fair prey for petty kleptomaniacs, pilferers and others who make 
a collection of anything and everything not nailed down. Even if 
the cake is not stolen, it has the habit of slipping to the floor or 
soaking away in the basin or else degenerating into soggy, slimy, 
dirty and uninviting looking slivers. At best, it makes the basin 
messy looking, and it is discouraging for even the most conscientious 
porter to try to make the washroom look presentable. 


Several years ago, a soapinaker tried to popularize cake soap 
with a chain attached thereto, and the other end made fast to the 
basin. This proved to be an unsuccessful attempt in evading the 
issue of the fitness of cake soap for public use, , ane it was later 
withdrawn from the market. 


A device that is available at present is a grinding machine at- 
tached to the wall in which a piece of oblong soap is locked. The 
refill is of special shape to fit the apparatus that is supplied by the 
particular supplier. This eliminates competition and forces the user 
to be dependent on one source of supply. One drawback is that a 
handle seems to have a magnetic attraction for juveniles as well 
as playfully inclined adults, resulting in a mound of granulated soap 
on or in the sink. 


To obviate the shortcomings of hard soap, powdered soap is 
utilized. There are several types of powder dispensing machines 
on the market. You either press up, push in or tilt, and the soap 
is released,—providing the powder has not congealed in the machine 
or the orifice due to dampness, or water splashing therein. This 
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happens occasionally. Another objection is that some of the pow- 
der falls on the sink and forms a pasty unattractive accumulation. 


Many improvements have been made in the development of 
dispensers for powdered soaps, and these have assumed increased 
importance in industrial washrooms. A recent comparison of types 
of soap used in factories and industrial plants imaieates a laces 
consumption of powdered soap. The grime, grit, heavy dirt and oil 
soils encountered on the hands of industrial workers make the pow- 
dered soap product desirable. Abrasives cannot be incorporated 
successfully in liquid soap to form a heavy-duty product, because 
they will not stay in suspenion, 

Liquid soaps, however, are still the most popular for normal 
use of soap in public washrooms. They are used widely in public 
buildings, schools, hotels, institutions, and service stations. A 
number of national organizations have set standards for liquid soap 
intended for use in public dispensers. 


Besides providing better rinsing than cake or powdered soaps, 
liquid soap is more economical. It is made in large batches and 
sold in bulk, and does not have to go through crutching, drying, 
milling, grinding, wrapping and packaging operations . . . all of 
which cost money. It also compares favorably with cake or pow- 
dered soap on a cost-anhydrous soap content basis. A gallon of 
Government Specification 15 per cent liquid soap gives a large 
number of washings 


about 4,000 in elementary schools; 5,500 in 
high schools; and up to 7,500 when used by adults. If a good quality 
liquid soap is provided, small amounts work up into a rich lather. 


The main difference between liquid soap and hard soap is that 
the former is saponified with caustic potash and the latter with 
caustic soda. When suitable oils are used, caustic potash produces 
a soap that will give a rich lather in low concentrations. 


Some petsons, unfamiliar with the subject, imagine that liquid 
soap is merely bar soap dissolved in water. There are cases where 
users have attempted to save money by adding water to cake soap. 
Even when a large quantity of water is used, the result is still a 
slimy jelly, which has poor lathering qualities. If more water 1S 
added, the lather decreases. In attempting to use liquid soap of 
this type in actual washroom practice, a person would have to stand 
and twiddle a dispenser for several minutes to get a washing. 


aco SANTI AN eri Vie ies 


Some years ago a misguided purchasing agent tried to save money 
by making up his own liquid soap, using caké soap as a base. He 
had the porter add 90 per cent water, apply live steam and stir. 
When the soap eventually dissolved, the purchasing agent washed 
with it while it was still warm and liquid. The lather was nothing 
to brag about, but he was more interested in showing the boss how 
much money he could save, so he ordered the porter to fill up the 
forty-five liquid soap dispensers around the plant. The next morn- 
ing, after the soap had become cool, it had turned into a white paste 
which would not come out of the dispensers. Realizing his error, 
he ordered the porter to empty the dispensers—which was easier 
said than done. Pressing the plunger did not do any good, so he 
took a small spatula-shaped stick and tried to urge the jelly out 
of the filling opening. This was a slow tedious job. After he had 
made a dent in the jelly, he added water. Still it did not liquefy. 
After an hour, he eventually cleaned out the machine by pouring 
in hot water continuously—and there were still 44 more dispensers 
to go. A little knowledge is dangerous, even if it pertains only to 
liquid soap. 

Coconut oil is the vegetable oil used most extensively in liquid 
soaps, and forms better foaming products. One of the best grades 
of coconut oil came originally from Cochin, Indo-China. A some- 
what lower quality originated in Ceylon, and another in Manila. 
The oils were referred to as “‘Cochin-type; Ceylon-type; or Manila- 
type” oils. Because of taxes and import duties, practically all the 
coconut oil used in the United States since World War II has come 
from the Philippine Islands. The oil is refined from what is known 
as “Manila-crude.” The original classifications of oils are still 
adhered to, but now represent merely a difference in quality as to 
color, odor, and free fatty acids. It has no significance as to origin. 


Cochin-type coconut oil is snow-white, quite neutral, and used 
primarily in foodstuffs. It contains .1 per cent maximum of free 
fatty acid and .3 per cent moisture, impurities, and unsaponifiables. 


Ceylon-type coconut oil is a second grade product and contains 
a maximum of three per cent free fatty acids and one per cent 
moisture, impurities, and unsaponifiables. 


Manila-type or grade is used most widely today and contains 
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a maximum of six per cent free fatty acid, and one per cent moisture, 
impurities, and unsaponifiables. 

These oils have been improved in quality in the past few years 
due to the modern methods of extraction and refining. The lower 
fatty acids are removed by distillation and used in other products. 
The general procedure of obtaining oil from the nut is as follows: 
Ripe coconuts are picked from the trees and broken open. The 
moisture is driven off either by exposing the shells to the sun or 
drying in kilns. The dried kernel, or as it is called at this stage— 
copra, contains from 60 to 75 per cent oil, depending largely on 
the dehydration. The oil is extracted from the copra by several 
methods. The older method consisted of crushing and pressing the 
copra, and then refining the extracted oil to remove some of the 
free fatty acid. The oil is then dehydrated, bleached, and deodorized. 
The newer method is based on solvent extraction, which gives a 
higher yield of better quality oil at lower processing cost. 

The chemical characteristics and constants of coconut oil are 
approximately as follows: 
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A rancid or unpleasant odor in liquid soap may be due to the 
oil not being refined carefully, in which case the action of fungus 
and enzymes or putrescible matter causes hydrolysis and rancidity 
in storage, especially under unfavorable temperature conditions. 
Then again, when coconut oil is stored in tanks, a certain amount 
of water settles to the bottom, and if the latter is not drawn off at 
frequent intervals, it may affect the entire contents unfavorably. In 
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general, oil from the top of the tank is likely to be sweeter and more 
desirable. 


Due to the sensitive nature of coconut oil, it may readily become 
contaminated by foreign odors or materials. It is important there- 
fore for liquid soap manufacturers to take every precaution in regard 
to its care and storage. 


Due to its chemical and physical properties, coconut oil is used 
extensively in making liquid soaps, especially if a rich lathering 
soap is desired. However, it is suggested that the coconut oil not 
be used alone, but in combination with other oils, since it tends 
to produce soaps which are too fluid and somewhat irritating to 
the skin. Linseed oil and palm kernel oil are not recommended for 
liquid soaps, since they tend to produce disagreeable odors, which 
cannot be masked readily with perfumes. Peanut oils tend to yield 
soaps which are not clear, and castor oil should be used in mixture 
with other oils, because concentrations of castor oil above 30 per cam 
of the fat mixture tend to impair foaming properties (Alchimist 4, 


No. 8, 196-199, 1951). 


As indicated above, oils other than coconut oil are also used 
occasionally in part or total for-making liquid soaps. Palm kernel 
oil has the advantage of making a more viscous soap than coconut 
oil of the same anhydrous content and is less irritating to susceptible 
skins. It does not lather as well as coconut, but the suds are creamier. 
Peanut oil, in small percentages, has been used to make coconut 
oil soap softer, but reduces the lather. Corn oil up to 30 fer em 
is common. 


Castor oil makes a fairly soluble, comparatively thick, water- 
clear liquid soap which is bland, but of poor lathering quality, as 
compared to coconut oil liquid soap. If one-fifth castor oil is added 
to coconut oil when saponified, it will make a liquid soap which 
tends to remain clear at low temperatures. In addition, using part 
castor oil will permit a liquid soap in a 48 per cent concentration, 
whereas pure coconut oil liquid soap will jell at slightly over 
41 per cent anhydrous soap content. Concentrations of castor oil 
above 30 per cent of the fat mixture tend to impair foaming proper- 
ties, : . 

Other oils used to advantage in liquid soaps are soybean, olive, 
and pure, clean olein. Hard fats are not to be employed in the 
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manufacture of liquid soaps. In connection with formal require- 
memes, the U.S. Irederal Specification (P-S-618a) states: 


“Liquid toilet soap shall be clear solution of pure vegetable 
oil potash (or potash and soda) soap with or without glycerol 
or alcohol, suitably perfumed, and free from all foreign matter. 
It shall quickly form a satisfactory lather and have no injurious 
effect and leave no objectionable odor on the skin. 


“FE Detail Requirements 


“W-la The material shall be a clear solution, free from objec- 
tionable odor, other than coconut oi] and shall form a 
satisfactory lather. 

“K-lb Total anhydrous soap shall be not less than the equiva- 
lent of 15 per cent potash soap. 

“K-le Total matter insoluble in alcohol shall not exceed 0.5 
per cent: 


“E-ld Free alkali calculated as potassium hydroxide (KOH) 
shall not exceed 0.05 per cent. 

“H-le Chloride calculated as potassium chloride (KCl) shall not 
exceed 0.38 per cent. 


“E-lf Move than traces of sulphates and sugar shall not be 
present. 


“E-le All constituents shall be calculated on the basis of the 
original sample.” 


In view of the Federal specification of liquid soap with 15 per 
cent anhydrous potash soap, most sanitary supply houses have this 
concentration on hand. However, purchasers of large amounts of 
liquid soap, will often prefer more concentrated products, to avoid 
freight costs on water. Other purchasers prefer to specify the total 
fatty acid content, a common specification being 20 per cent total 
fatty acids, which is equivalent to a 28 per cent soap (glycerine 
inclusive). Requests by large users for liquid soaps containing 25 
and 40 per cent anhydrous potash soap have become more common, 
and are increasing in popularity. 


Selection of Raw Materials 
OILS 
Although the I*ederal specifications leave the matter of grade 
of coconut or other oil up to the manufacturer, it is admitted that 
the highest grade coconut oils such as Cochin-type or edible are 


2 


preferred to Ceylon or Manila “crude”. Coconut oil fatty acids have 


330 SA NID Ake ei ViPe@y Wes 


the glycerol extracted.‘ When the lower fatty acids are distilled 
off, milder skin irritation is obtained. The color of the finished liquid 
soap depends largely on the oil used; the cheaper oils give less 
satisfactory and darker soaps. It is sometimes attempted to im- 
prove the appearance of the tannish soaps made with low grade 
oils, by adding coloring matter. : 


Due to its high lauric acid content, coconut oil produces the 
richest lathering soap for the least money. As a result, it is used 
widely in public places, or where low cost is the important factor. 
One of its drawbacks is that pure coconut oil soap tends to irritate 
some delicate skins*. To overcome criticism of the occasional irritat- 
ing effect of pure coconut oil soap, a percentage of blander oil, 
particularly corn oil, is sometimes used with the coconut oil. 


The Federal specifications do not specify what vegetable oils are 
desired, but mention that soap should quickly form a satisfactory 
lather and should have no objectionable odor other than that of 
coconut oil, indicating, therefore, that coconut oil should be the main 
constituent. However, the specification indicates also that the soap 
should have no injurious effects on the skin. There may be some 
question on this point, but it is perhaps realized that a pure coconut 
oil soap is generally satisfactory, and if it conforms to other re- 
quirements, it should not be rejected if the oil content is solely 
coconut. 


To increase the blandness of liquid soap, olive oil is often used 
in percentage up to 50 per cent of the total oil content. However, 
the greater the proportion of olive oil, the less the lather and the 
more difficult it is to rinse off the soap. A pure olive oil soap is not 
used generally for hand washing, because it would require such a 
high percentage of soap to lather satisfactorily, and the liquid soap 
would necessarily be thick and not work well: in commercial soap 
dispensers. Some years ago in hospital maternity wards, a pure 
olive oil liquid soap, or one containing 80 per cent olive oil and 
the balance coconut oil, was used in dispensers specially constructed 


* The allergy of some persons is explained by one group of doctors as being due to 
a calcium deficiency in the system. The reason for this suspicion is that a large 
number of allergic persons are greatly benefited and even cured of this particular allergy 
by eating more foods which are high in calcium. 

Other medical men belive than an abnormal capacity to react to various substances 
such as coconut oil soap may be caused by over-secretion of one gland and too little 
from another. Another school of thought blames excessive alkalosis in the system. 

The Association for the Study of Allergy has been engaged in constant research 
on this subject for a number of years and one of these days we may know for certain 
why certain substances such as liquid soap affect some persons unfavorably. 
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for the purpose. A potash-olive oil liquid soap lathers faster than 
a soda-olive oil soap and is more sanitary and convenient to use. 

A 15 per cent liquid soap contains about two per cent glycerol, 
which is the result of the saponification of coconut oil other than 
fatty acids. The glycerol tends to soften the hands. In some cases, 
additional glycerine is added to liquid soap. 


CAUSTIC POTASH 

Commercial 88/92 solid caustic potash is usually difficult to 
handle. It is packed in iron drums which have to be chiselled open 
or smashed with a sledge hammer. The material burns the skin 
and the powder gets up one’s nose. In small plants, not properly 
equipped, one method of extracting the caustic is to punch holes 
in the tin and raise the drum with block and tackle into a tank 
to which water is added. After a few days, the caustic dissolves, 
and the empty punctured drum is taken out. The specific gravity 
of the solution is adjusted to the desired formula. Manufacturers of 
caustic potash, realizing the difficulties soap manufacturers have 
handling solid potash, produce caustic potash in liquid form, usually 
in a 45 per cent concentration. However, the liquid caustic bought 
from potash manufacturers forms a liquid soap that has been known, 
upon occasion, to develop a medicinal or obnoxious odor, which may 
be due to the fact that some commercial liquid caustic potash con- 
tains sufficient amounts of iron, potassium chlorate and other salts 
which, under certain conditions, react on the caproic, capric and 
butyric acids contained in coconut oil to form other acids, such as 
crotonic and acrylic, which may cause the unpleasant odor. Solid 
potash does not present this problem, and produces soaps which 
are nearly odorless. 

While it is convenient for a soap manufacturer to use liquid 
caustic potash, he must have sufficient experience in the use of 
reducing agents to know how to take care of any undesirable odors 
that develop in the soap. Even then, trouble may occur such as 
a blackened finished product. Other difficulties may also occur from 
time to time. 


a 


CAUSTIC SODA 


Practically all soapmakers today use straight caustic potash, 
either liquid or solid, when making liquid soap. A mixture of a 
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small amount of caustic soda is permissible, but not recommended. 
During the first World War, when practically all caustic potash was 
imported from abroad, the price shot up as high as 90 cents a 
pound, while caustic soda which was peoduced in the United States 
was mttch cheaper. As a result, at that time soapmakers were prac- 
tically forced to use a maximum of the latter in their formulas. 
After potash dropped in price, this practice was for the most part 
discontinued, Today, we are not dependent on foreign sources. The 
U.S, production of potassium hydroxide in 1947 was reported as 
60,000 short tons, and sold for about 7% cents a pound. 


Method of Manufacture 


OUR hundred pounds of Cochin coconut oil are heated to about 
Eee: C..in a steam jacketed kettle, and then 225 pounds of liquid 
caustic potash (Baumé 50°) and 30 gallons of water added with 
stirring. Saponification may start in ten or fifteen minutes, and it 
is necessary to note that the kettle does not boil over. It may be 
necessary to sprinkle cold water over the surface of the mass to 
keep it from foaming over the top of the kettle. After saponifica- 
tion, the soap should be tested for free alkali, which if present is 
neutralized with the correct amount of fatty acid, If theremiemane 
sufficient potassium hydroxide present, the soap is adjusted with 
lye. (Testing method described elsewhere.) The finished product 
may be alkaline to the extent of about .05 per cent free alkali. 
Chloride, an impurity in commercial caustic, is permitted up to .03 
Der cent. 

A 50-55 per cent soap product results by this method, and is 
diluted with hot, softened water to the desired concentration. It 
is desirable to make up the initial soap as a 50-50 per cent product, 
since saponification is more rapid at higher soap concentrations. 
However, 50-55 per cent is the highest concentration at which soap 
is a liquid when hot; therefore, the concentration should not exceed 
55 per cent, or cool at this point, otherwise a paste soap will form, 
requiring additional labor and time to dissolve the product. 

When making a 40 per cent total solids liquid soap, 0.03 or 0.05 
per cent free caustic potash will help the soap stay clear in cold 
weather and will also allow a finished product of slightly higher 
concentration, which will not jell readily, as would be the case if 
this grade of soap is absolutely neutral. If a base soap is desired, 
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a 50 per cent soap will be fairly hard and transparent after it has 
cooled. This strength base allows for adjustment of formula in 
the kettle after the soap is finished and is still hot and liquid. 

Base soap is made also in strengths of 55 per cent to 65 per cent 
which, peculiarly, make softer soaps than the 50 per cent product. 
The former is translucent to opaque, and once saponified it is difh- 
cult to modify the oil or potash content. 

Tt is desirable that the water used be softened. Hard water may 
contain calcium, iron, magnesium, alum or other substances which 
form insoluble metallic soaps, causing unnecessary cloudiness. I:ven 
though soft water has been used in manufacturing, a certain amount 
of unavoidable precipitation takes place, depending on the volume 
in the tank, care taken during manufacture, and the grades of 
material used. In modern practice chelating agents are used widely 
to improve clarity. 

After liquid soap has been made up, it is transferred to storage 
tanks. When the soap has become thoroughly clear, it may be 
siphoned from the top, or drawn off through a faucet six to twelve 
inches above the bottom. Sediment should be flushed out of the 
tanks periodically. If the mass remains cloudy, one or two per 
cent kieselguhr or talcum may be added (Alchimist 4, No. 8 196-199, 
1951). The clear soap may also be separated by filtering. It should 
be filtered in closed units to avoid dust contamination, or evapora- 
tion of perfume, alcohol, etc., and at low pressures, so as not to 
affect the transparency of the filtered soap. Where filter aids are 
included in a liquid soap, means should be provided to allow ade- 
quate contact between the soap and the additive. Liquid soap 1s 
perfumed before filtering, incorporating two to three per cent per- 
fume, or three to five per cent for luxury products. 


Alcohol, Sugar and Perfume Additives 

LCOHOL is seldom added to liquid hand soap; but is used 
A occasionally in shampoos. Whether it is incorporated or not, 
is entirely up to the individual manuiacturer’s personal ideas of its 
worth, While it is a fact that alcohol added to liquid shampoo does 
lower its freezing point somewhat, its use can hardly be recommended 
merely on this score. A 20 per cent liquid soap freezes at 24° 1. Ti 
ieper cent alcoliol is added, it will freeze at 19° I’. Mt is hardly 
likely that the cost of the alcohol is worthwhile from the standpoimt 


Top: a thousand pound double action 

mixer for pastes and heavy liquids. Bot- 

tom: interior of paste mixer showing 

construction of mixing arrangement. 

Photos courtesy J. M. Lehmann Co., Inc., 
Lyndhurst, N. J. 
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of freezing, the slight benefit of which is offset by the lesser lather- 
ing qualities and the dry condition in which it leaves the hair and 
Peapeas it tends to abstract the oil therefrom. 


Some manufacturers add alcohol to shampoo believing that it 
keeps it clearer. However, shampoo made as described previously 
in regard to aging, refrigerating and filtering, will retain its clarity 
as well as though alcohol were added. It is quite true that alcohol 
makes a sOap more syrupy, but this has no particular advantage. 
On the other hand, alcohol tends to act as a preservative and may 
retard the development of rancidity. 


One of the important factors in producing a clear liquid soap 
is the control of hydrolysis in soap. If hydrolysis occurs, the soap 
is likely to be cloudy, and no filtration methods will be of any help. 
Use of fat mixtures consisting of low molecular oils and a sufficient 
fatty acids content lessens the danger of hydrolysis of highly aqueous 
soaps. A small addition of alcohol also decreases hydrolysis, and 
makes filtration of the soap easier. Too large amounts of alcohol, 
however, are detrimental to the foaming capacity of the soap product 


(Alchimist 4, No. 8, 196-199, 1950). 


In cases where alcohol is added, one of the following tax-free 
specially denatured formulas may be used: 1, 32, 3b, 40m. 


Federal specifications for liquid soap state that sugar should not 
be present. Old textbooks on liquid soap often mention sugar as an 
adulterant for liquid soap. It helps clarity and makes a liquid soap 
look thick. However, besides misleading the user into believing that 
the soap is more concentrated than it actually is, it also leaves the 
hands or the hair sticky. On examining many commercial liquid 
hand and shampoo soaps over a period of years, not one sample 
has been found recently that has been adulterated by this method. 

Unscented liquid soap sometimes develops a coconut oil odor or 
a soapy odor which may be slightly unpleasant. Therefore, suitable 
perfume may be added. In general, it is better practice to use a 
small amount of a fairly good compatible perfume, rather than a 
large amount of a cheaper material. No matter how expensive an 
essential oil or compounded perfume may be, if too much is used, 
it is bound to meet with objections by certain users, as a pleasant 
odor is largely a matter of personal opinion. But, if just enough 1s 
incorporated to be faintly noticeable, it usually suffices. 
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Soap perfumes may consist either of essential oils, aromatic 
chemicals, soluble resins, distilled essences from resins, or combina- 
tions thereof. Whatever is chosen should be added to the liquid 
soap after it 1s cold, otherwise, because of volatile characteristics, a 
large percentage may be wasted. 

Liquid soap sometimes clouds up when perfume is added. A 
temporary murkiness which clears up on standing is caused by some 
perfumes, while others cause a persistent cloudiness, which neces- 
sitates filtering. Sometimes mixing the perfume first in alcohol 
overcomes this. 

Certain types of oils should nezer be used in liquid soaps, as they 
do not stand up well in the presence of alkali in liquid soaps (0.05 
per cent permitted in most specifications). Chief among these are 
lemon type odors such as eau de cologne and perfumes containing 
a percentage of terpenes. A perfume of the terpene type will oxidize, 
fade out and may even cause an obnoxious odor in the soap. 

Perfumes containing too high a percentage of esters should not 
be used, as the liquid soap trend is toward hydrolysis which saponifies 
the esters back to the original alcohols, 1.e., benzyl acetate into benzyl 
alcohol, linalyl acetate into linalool, ete. Any mild alkali in a liquid 
soap might resinify an aldehyde in the perfume oil such as citrals 
and aliphatic aldehydes. In order to achieve a desired odor, a small 
amount of unstable perfume oil can be used, providing the perfume 
oil is fixed correctly, so that deterioration is inhibited. 

Some aromatic chemicals have a tendency to darken or discolor 
the soap and these, too, should be avoided. A few examples are 
eugenol, iso-eugenol, citral, heliotropin, methylanthranilate and vanil- 
lin. Another point to be considered is the change in character of 
perfume material when added to liquid soap. Among the oils which 
change least are geranium, patchouly, petitgrain, rosemary, spearmint 
and bois de rose. 

Lasting quality is 1mportant also and the materials which rate 
high in this respect are geranium, sandalwood and _ vetivert oils, 
benzophenone and coumarin (good fixative). 


A word of caution: Formulas for compounding perfumes are 
often given in perfumery journals and elsewhere, but experience has 
shown that following empirical procedures does not, always yield 
the expected finished product (which may often be purchased 
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eveaper and better from periume houses). It is safer to trust in a 
rehable manufacturer who has had wide perfume experience than to 
experiment for oneself, unless thoroughly familiar with this inter- 
esting subject. 


Antiseptic and Germicidal Liquid Soaps 

N this class may be included those that are marketed under 

designations such as: surgical liquid soap, hospital liquid soap. 
medicated liquid soap, and those under trade names utilizing a 
descriptive word which intimates germ-killing properties. 

It is common knowledge that soap removes some surface germs 
from the skin due to its mechanical action of washing. When used 
correctly for cleaning the hands or for washing eating utensils, 
soaps are undoubtedly potent factors in preventing the spread of 
diseases due to certain organisms. The action of soaps as germi- 
cides is, however, limited. 

Coconut oil soaps, on account of their high laurate content are 
more strongly germicidal than other soaps. It would appear that 
although by a liberal interpretation, the world “‘antiseptic’’ is some- 
times applied to soap, the fact remains that ordinary soap has no 
effect against the pus or staphylococcus germ, which is the most 
commonly found on the skin. 


HEXACHLOROPHENE SOAPS 

The need for soap with effective antiseptic action is fulfilled by 
a relatively new compound known commonly as hexachlorophene or 
by the trade name “G-11”. Recent medical literature contains num- 
erous published studies which demonstrate the bactericidal and an- 
tiseptic action of this compound in combination with soaps. The 
compound may be used in either bar, powdered, or liquid products. 
Bar soaps incorporating two per cent hexachlorophene are usually 
designed for general toilet use, and if used regularly, will reduce 
and maintain the bacterial flora of the skin to about five per cent 
of the usual number. 

Toilet soaps incorporating this compound were introduced on 
the commercial market in 1949, as deodorant soaps. Their function 
in this application is to reduce the bacteria on the skin, which de- 
compose normal body perspiration, resulting in offensive odors. It 
‘is necessary, however, to use the hexachlorophene soap regularly, 
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for best germicidal action. Hexachlorophene soap is no more satis- 
factory than an ordinary non-medicated soap, if used for a single 
isolated scrub, as the bacterial flora of the skin regenerates promptly 
(The Bulletin of the American Society of Hospital Pharmacists 
6: 51, March, April, 1949). | 

According to the above reference, a liquid soap containing 
hexachlorophene produces better results than a bar soap incorporat- 
ing the compound. W., J. Fahlberg, et al (Jowrnal of Bacteriology 
56: 323, 1948), indicated the greater effectiveness of the liquid 
product might be attributed to the fact that a much larger amount 
of the hexachlorophene comes into contact with the skin when it 
is dissolved in the vehicle of liquid soap. 


Chemically, hexachlorophene or “‘G-11” (registered trademark 
name of Sindar Corp., New York) is defined as bis (3,5,6-trichloro- 
2-hydroxy phenyl)methane. It is a white crystalline powder, insol- 
uble in water, soluble in acetone, alcohol, and dilute alkalies, has a 
melting point of 164-165° C., and exhibits antiseptic and germicidal 
action against micro-organisms. It is prepared by the condensation 
of two molecules of 2,4,5 trichlorophenol with one molecule of 
formaldehyde in the presence of concentrated sulfuric acid (W. S. 
Gump, Soap and Sanitary Chemicals 21, No. 3, 36-39, 1940). The 
original work on the use of hexachlorophene as an antiseptic in 
soaps was directed by Dr. Eric C. Kunz and Dr. William S. Gump, 
president and senior research associate, respectively of Givaudan- 
Delawanna, Inc., New York. They developed the compound in the 
course of searching for phenolic substances which would retain 
a large part of their bactericidal strength in the presence of ex- 
cessive amounts of soap. 


Hexachlorophene presents no particular problem in the mechan- 
ics of adding it to soap. It may be incorporated as a powder or 
concentrated solution in alcohol or acetone. It is important that the 
compound be well dispersed. It may be added in the crutcher for 
framed soaps, during milling in the manufacture of milled toilet or 
after saponification in liquid soaps. Hexachlorophene is compatible 
with soap and does not lose its bactericidal power with age. 

Hexachlorophene has no effect on the odor of soap, and does 
not limit the type of perfume incorporated. In the concentrations 
used (usually about two per cent), it does not lower the detergency 
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or affect the lathering power of soap. Relatively small amounts of 
the compound are required. It has been recommended by the manu- 
facturer (Sindar Corp., New York, a subsidiary of Givaudan-Dela- 
wanna Co., New York), that from .1 to .2 per cent hexachlorophene 
in the lather is desirable for effective germicidal activity. Assuming 
soap is diluted about 20 times in the course of lathering for normal 
toilet purposes, a two per cent concentration of hexachlorophene 
would result in a .1 per cent solution on the skin. Most reports are 
based on tests made with liquid soaps made containing a two per cent 
concentration of “G-11", based on the weight of anhydrous soap. 

Liquid hexachlorophene soaps are used to best advantage as an- 
tiseptic soaps, industrial soaps, for pre-operative scrub-up in sur- 
gery for general use by surgeons, physicians, hospitals, clinics, 
restaurants, beauty parlors, and any application where it is im- 
portant to maintain skin bacterial population at a minimum level. 

A report by C. V. Seastone, and T. C. Erickson (Surgery 25: 
290, February, 1949), on the use of hexachlorophene in surgical 
scrub-up, indicated that on using a liquid soap containing one per 
cent of G-11, in the scrub-up over a six minute period, the reduction 
of bacterial count from the normal skin count was about a thousand 
fold, whereas the conventional surgical wash for ten minutes re- 
duces the flora count only about ten times. In addition, the scrub- 
bing brush and strong germicidal rinses are unnecessary if the scrub 
soap contains hexachlorophene. 

Hexachlorophene soaps in industry serve to reduce the possibility 
of infections due to small cuts and abrasions. They are recom- 
mended also for the reduction of secondary infections which often 
follow a dermatitis caused by cutting oils (Anon., Drug and Cos- 
metic Industry 67, 4,470-472, 565-572, 1950). Still other applica- 
tions include instrument sterilization, shaving creams, shampoos, 
Dalby products, veterinary products, etc. 


OTHER GERMICIDAL SOAPS 


The success of hexachlorophene encouraged further studies along 
this line. One compound recently developed by Monsanto Chemical 
Co., St. Louis is 2,2’-thiobis (4,6-dichlorophenol), ksown as 
“Actamer.” It is now being used successfully in soaps, shampoos, 
lotions, and other products as a bacteriostat. Other chlorinated 
phenols also show some bacteriostatic action in combination with 
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soaps. (A. G. Bowers Soap and Sanitary Chemicals 26, No. 8, 
36-37, 1950). 

Various other compounds have been incorporated in soaps to 
impart germicidal properties over the years, notably various mercu- 
rial derivatives. These compounds, however, have marked disadvan- 
tages in that they are not only cumulative poisons but also skin irri- 
tants. Up to three per cent disinfectant ingredients, such as phenol, 
cresol, xylenol, etc, were incorporated at one time, in the so-called 
carbolic or medicated soaps. However, these imparted no safe- 
guard against germs, and there is evidence to the contrary. Rideal 
states that when disinfecting agents are added to soaps, the effect is 
less than if the disinfectant is applied without soap. Unna states 
that all carbolic soaps without exception are “quite unreliable, useless 
preparations”. B. Hamphill reports that certain highly germicidal 
phenol derivatives may be rendered ineffective by the addition of 
even small amounts of soap (Amer. Jour. of Hygiene, 13, 623, 1931). 
However, there is data which indicates that cake soap containing 
one per cent of mercuric iodine has some effect as a germicide. 


(Journ. Lab. Chemical Md., 16391, 1931). 


Control of Clarity 
(= OCONUT oil is considered the best for making clear liquid 


soap. However, after saponification, the higher titre fractions, 
such as stearates, and palmitates precipitate out of solution, and 
cause a turbidity which is encouraged further by low temperatures. 
The oil also contains unsaponifiables, which cause clouding. 


Commercial caustic potash contains a small amount of soda 
impurities which form soda soaps, such as sodium stearate, palmitate, 
or laurate ; these are less soluble than the potash soaps and, therefore, 
precipitate out of solution. Chemically pure caustic potash is pre- 
ferred, but its cost makes it commercially uneconomical. 


Allowing liquid soap to remain in a storage tank permits a cer- 
tain percentage of clouding ingredients to settle out. Cold hastens 
the precipitation. However, if the liquid soap is too neutral or super- 
fatted, cloudiness will be excessive in cold weather, clear up as the 
temperature rises, and reappear when it drops. 


To make a liquid soap that will remain clear at average tempera- 
tures, it 1s necessary that it first be well prepared and then stored 
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for as long a time as conditions permit. In general, the thinner the 
soap, the faster it will clear up. A thick soap such as a 40 per cent 
grade neutral soap may never become clear even with ageing. 


FILTRATION 

The prepared liquid soap is allowed to stand in a tank as long 
as possible. This has various advantages. I"irst it allows the soap 
to cool off, which saves work for the refrigerating unit, and second- 
ly, most of the clouding ingredients settle out, which permits the filter 
press to operate a longer period of time before cleaning. The longer 
the soap is chilled down in the refrigerating unit and kept at 25-30° 
F. the more likely it will be to remain clear after filtration. The 
usual practice, however, is to filter at 40 to 50°. The length of time 
of refrigeration varies in different plants, according to sales price, 
bottlers’ requirements as to permanent clarity, as well as the soap- 
makers’ personal ideas. Twenty-four hours is generally considered 
adequate. 

After refrigeration, the unsaponifiable matter, unsaponified oil 
and the higher titre soda and potash soaps, will be precipitated and 
ready for extraction by filtration. Filtration is a process whereby 
objectionable solid or semi-solid material is separated from a liquid 
by forcing it through a porous filtering medium, using either the 
pressure or the vacuum principle. Although types vary, all filters are 
based on one of these two methods. 

The capacity of any.press is its ability to clarify a definite amount 
of liquid in a certain period of time. Capacity depends on the square 
feet of filtering area pressure, and the amount of solid matter or 
cake the press will hold. The rate of filtration is the average number 
of gallons per hour that will pass through one square foot of filter- 
ing area, and in the case of liquid soap will depend upon the tempera- 
ture, anhydrous content and viscosity of the soap, as well as the 
amount of suspended material, the cake thickness formed, the pres- 
sure exerted and the filtering medium used. 

Sometimes filters are classified according to the material used 
as filtering medium, such as cotton filter-cloth, fabric, asbestos disc, 
bleached yarn tube filters, paper and asbestos pulp, rubber and glass 
fabrics and others. Where only a small amount of soap is to be 
filtered, a portable pressure press is adequate. 

Before (or after) refrigeration 3 per cent diatomaceous earth is 
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sometimes added to the soap and then agitated before filtration. 
This gives soap an attractive sparkle or ‘“‘polish” after it is finished. 
A filter aid also lightens the color of the soap. In addition, it forms 
& porous layer on the filter medium so that it does not become clogged 
so quickly with slimy material. When it does, the medium must be 
cleaned out or in some cases, taken out of the press and replaced. 

A filter press consisting of a number of plates covered with 
cotton fabric cloth is commonly used to clarify liquid soap. An open 
or closed delivery press may be used. The advantage of the open 
delivery press is that it indicates if any of the plates are running 
cloudy, and, if so, they can be shut off, if equipped with pet cocks. 
Commercial filter cloths last about four months before the fibers 
become tender or rotten, in which case the soap will commence to 
run cloudy and the cloths must be replaced. It is better to renew 
all the cloths at one time, because if one cloth breaks through, the 
others will soon do likewise. If a cloudy running press is not de- 
tected quickly, the storage tanks for the clear soap will become con- 
taminated and require refiltration. 

If the lay-out of the plant permits, it is preferable that the filter 
press be gravity fed. A valve should be in the line to control the 
pressure of the flow. However, if the press be fed with a pump, a 
by-pass should be provided to control the pressure. If too much 
pressure is applied, a percentage of precipitate may be forced through 
the cloths. Slow filtration tends to give a clearer finished soap, and 
imparts less wear on the cloths which therefore last longer. Thin 
grades of soap naturally may be filtered more quickly than viscous 
soaps. 


BOTTLING AND PACKING 

After the soap passes through the filter press, it is stored in 
tanks and later shipped to the bottler. For this purpose steel drums 
makes the best packing, as they do not affect clarity. Where soap is 
packed in bottles, it may in some cases develop turbidity even if the 
soap has been manufactured correctly and treated as described. This 
may be due to the quality of the glassware. Bottle manufacturers 
use different formulas and it has been found that some glass acts 
unfavorably by slowly liberating an excess of lime and magnesia salts 
used in making the glassware, thereby forming insoluble soaps which 
cause clouding. The best way to ascertain which bottles are suitable 
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is to put liquid soap into different make bottles and observe the effect 
on clarity. 

A study (H. Kranich, Soap and Sanitary Chemucals, 23, No. 11, 
33-35, 1947) of the effect of glass containers on the breakdown in 
clarity of liquid soaps indicated that the major source of trouble, 
is the thin salt layer (sulfates, carbonates, silicates) deposited on the 
inner surface of commercial machine-made glass bottles. This salt 
layer is deposited possibly during the annealing process. Chemical 
glassware (boro-silicate glass), milk bottles, prescription and hand- 
blown soda lime glass (about 12-14 per cent lime, 12-14 per cent 
soda ; and 71-73 per cent silica) were found excellent for maintaining 
the clarity of correctly manufactured liquid soaps. 

It is theorized that once the sodium silicate derived from the 
glass hydrolyzes to silicic acid, it is precipated as a flocculating gel- 
atinous meta-silicic acid, the dissolution of this precipitate bemg 
prevented perhaps by the adsorption on its surface of a film ot 
calcium stearate soap. Further studies of some organic dispersing 
and sequestering agents such as the poly-amino-carboxylic acids and 
their salts, including Nullapon-B; and Alro Water Softener As, in- 
dicated that these types of agents stabilized liquid soaps against 
cloud formation. Best results are obtained by adding a solution of 
_ the inhibitor to a correctly formulated, aged, refrigerated and filtered 
liquid soap product in quantities of one-half to one gallon of a three 
per cent solution (dry basis) of a neutralized poly-amino-carboxylic 
acid to a 55-gallon drum of the soap. A sample of cloudy shampoo 
(4 years old) was treated with a few cubic centimeters of the in- 
hibitor solution. The contents clarified within a few minutes at room 
temperature. The agents do not inhibit the erosion of glass or the 
dissolving of the salt film from the inner surface, but rather inhibit 
the reaction which would otherwise result in the formation of pre- 
cipitates. 

Tin cans occasionally cause clouding of even well-made liquid 
soap and shampoo. One of the reasons for this is that an excess of 
“dope” used to seal the seams, or the soldering flux, acts unfavorably 
on the soap. Liquid soap usually contains a small amount of free 
alkali, however, electrolysis may develop even if the soap is neutral. 
The tin coating on the inside of cans contains small amounts of tin 
oxide, which is eventually reduced to black tin, causing discoloration 
in some degree. It is peculiar that the cans supplied by the maker 


Artistic soap dispensers improve the ap- 

pearance of the modern washroom. Tanc- 

typ liquid soap dispenser of Moore 
Brothers Co., New York, 
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may not cause soap to discolor in shipment after shipment, yet, after 
a time, one lot will come through which causes the soap manufac- 
turer plenty of grief due to the cloudiness and: discoloration. So far, 
the can manufacturers do not seem to be entirely successful in 
remedying this condition. 

One way to overcome the situation is to lacquer the insides of 
the cans. However, this method has not been entirely successful, 
since to date, no one has been able to formulate enamels smpermeable 
to moisture vapor and gases at film weights, which permit satis- 
factory fabrication after application to flat sheets (H. I. Peterson 
Soap and Sanitary Chemicals 22, No. 4, 45-46, 1946). 


Mechanics of Cleansing 

T is generally conceded that soap cleans on account of its ability 

to increase the wetting power of water. It iowers the surface 
tension and allows the solution to wet and penetrate. In addition, 
it emulsifies oil and grease, thereby rendering them miscible with 
water. Its action displaces the soil on the hands, so that it may be 
separated and removed from the skin. It surrounds broken up 
particles with a film to prevent redistribution and, due to the colloidal 
nature of soap, holds them in suspension until rinsed off. 

Some claim that soap increases the Brownian movement of the 
minute particles of dirt, thereby assisting in their removal. In ad- 
dition, the solvent powers of soap are probably enhanced due to 
the hydrolysis of soap when it is dissolved in water, as even mild 
alkalinity is effective against soil. Soap’s cleansing properties are 
not understood completely, but the above explanation is usually 
advanced and is about as plausible as any. 

Complaints arising from the use of liquid soaps, such as chapping, 
are due in many instances to incorrect usage, rather than to the soap 
itself. In a report before the Association of American Soap and 
Glycerine Producers, January, 1951, M. Peters, of the Moore 
Brothers Co., New York, discussed the problem of washing with 
liquid soap. He pointed out that many people, going to the soap 
dispenser, will use soap first and then apply water to their hands. 
Most of the soap is washed away, of course, and it is necessary 
to take more soap from the dispenser. Also, when the soap solution 
is applied directly to the dry hands, the pores are readily filled with 
the alkali, and particularly in the case of sensitive skin, this may 


Gless and chrome push-up type liquid 
soap dispenser, long a popular model in 
public wash rooms. Photo courtesy 
Ampiow Corp., Long Island. Cutty, N.Y. 
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result in chapping, unless the soap is rinsed off thoroughly. Al- 
though the general operation of washing hands correctly should 
be self evident, mishandling of soap and inadequate treatment sug- 
gests the following review of the process: 


. Wet hands. 
. Apply a minimum amount of soap to give a good iather. 


IS) 


W 


_ Rinse thoroughly. 


eee 


. Dry thoroughly. 


Specification of Concentration 


GC HAT is the best concentration of liquid soap to use?” This 

W is a question that will elicit a number of different opinions 
among soapmakers as well as users. The answers will range all the 
way from 10 to 40 per cent. The question as to the ‘best Sconcen- 
tration for liquid soap is too indefinite to be answered correctly 
without establishing certain determining factors. 


1. What is meant by concentration ¢ 
2. Who is going to use the soap > 
Seelentitansportation cost a factor: 
4 


_ What type of dispensing equipment is to be used: 


SOAP CONCENTRATION 


In connection with the first question, among laymen, the word 
“concentration” is often used incorrectly. What is usually meant by 
concentration is the anhydrous content of dry soap. This differs 
from “total solids’ and also from the term “combined fatty acids.” 
For instance, a 15 per cent anhydrous content soap usually contains 
2 per cent extra glycerol and would equal a soap of 17 per cent total 
solids (even though glycerine is a liquid). Likewise, iinice same: 1S 
per cent anhydrous content soap equals a soap containing 12 per 
cent combined fatty acids as in this latter case only the fatty acid 
content of the oil is taken into consideration. Therefore, a soap 
with 15 per cent anhydrous content equals 17 per cent total solids or 
12 per cent combined fatty acids. Inasmuch as specifications may 
state requirements in any one of the three above Won, hes) @lesiraibike 
that the terms should not be used interchangeably or indiscriminately, 
otherwise confusion may result. 
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A style of dispenser designed for hand 
lotion or for solution of synthetic de- 
tergent. For use in home or public lava- 
tory. Photo courtesy Bobrick Maniufac- 
turing Co., Los Angeles. 
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CONSUMER’S NEEDS 


As to question number two, it is evident that a soap that may be 
satisfactory for office employees may not be effective for the hands 
of machine shop workers. In the first instance, a 15 per cent an- 
hydrous soap would be suitable. If most of the office workers are 
men, a pure coconut oil soap should give satisfaction. If a larger 
number of employees are girls, it is preferable to use a soap made 
from 30 to 50 per cent olive oil, the balance coconut oil, and due to 
the lesser sudsing qualities of the olive oil, the anhydrous content of 
the soap should be at least 18 per cent. 


As for the machine shop or factory worker, whose hands are 
usually not delicate and get quite dirty and greasy, at least an 18 
or 20 per cent pure coconut oil soap should be employed. In some 
factories, even this grade may not clean adequately. The soap 
emulsifies oil and grease, the lather thus being markedly reduced. 
Therefore, it 1s sometimes advisable, in order to get the proper 
cleaning effect, to add a solvent or about three per cent pine oil or a 
mild alkali, such as tri-sodium phosphate up to two per cent. In- 
cidentally, abrasives even the lightest and finest types cannot be 
incorporated successfully in liquid soap because they will not stay 
in suspension. 


TRANSPORTATION 


The question of transportation cost is of interest when the buyer 
is at an appreciable distance from the factory. It costs just as much 
to ship a weak soap as a concentrated one, so it is sometimes ad- 
visable for the buyer to purchase a 40 per cent total solids soap and 
add sufficient water thereto to reduce it to a strength suitable for his 
purpose. Where the soap consumption is small, this is usually not 
worth the bother. When large, however, and the soap ts purchased 
in the concentrated liquid form, it 1s important that the porter, or 
whoever is going to add the water, receive definite instructions as 
to the correct proportions. His work should be checked, otherwise, 
too weak or too strong a soap may result—a waste in either case. 


There are comparatively few actual manufacturers of liquid 
soap. Many concerns, sometimes designated as converters, purchase 
a liquid soap base or a 40 per cent liquid soap, and reduce it with 
water before selling to the consumer. 


Dou SANT PAR SC aC es 


The purchasing of 40 per cent liquid soap .by consumers who 
then dilute it often leads to abuses. The soap manufacturer may 
recommend adding one and a half gallons of water to each gallon 
of concentrate—and the user will start off as directed. Later on, if 
a wave of economy hits the management, the concentrated liquid 
soap is possibly “extended” further and further until the resulting 
soap content is reduced nearly to the vanishing point. The theory 
seems to be that if you “boil a lobster slowly enough, he won't 
feel it.’ A liquid soap, reduced in concentration over a period of 
time through a misguided penny-pinching policy will eventually 
reach a point where the employees will become disgusted with it 


aha) blo, Wists ye ane Bll, 


DISPENSERS 

The average soap dispenser is designed to function properly with 
a soap of 15 per cent anhydrous content. If a higher concentration 
is used, the dispensers are likely to clog up. If the ejecting arrange- 
ment cannot be flushed out quickly, it is inadvisable to attempt to 
use a thicker soap in the machines. 

As pointed out previously, in some places a 20 or even a 25 per 
cent soap is needed, but then suitable dispensers must be used in 
conjunction therewith. A dispenser having a closed top, removable 
globe and a gravity type valve allows sufficient clearance for a 
thicker soap to be used. If partial gumming takes place, the valve 
may be flushed out with water every time the globe is taken off for 
filling, this is good practice when using any grade of soap. 

If the users’ hands do not get very dirty, even a ten per cent 
soap may give sufficient lather, providing the water is soft. If the 
water is hard, a higher soap content should be employed. In most 
cases, however, a ten per cent soap does not suffice and is apt to be 
less economical than a 15 per cent soap, since the user 1s apt to over- 
correct the poor sudsing qualities by working the dispenser eight or 
ten times (part of the soap dripping off his hands) whereas four 
pressings of the plunger is sufficient for a 15 per cent soap. 

When used in shower baths, it is found that a 15 per cent soap 
scarcely suffices. Perspiration consists of, among other things, ex- 
uded body oils and acidy waste, both of which reduce the lathering 
qualities of soaps. Therefore, in shower baths, the soap should be 
of 20 per cent consistency. 
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when 
the hands are wet and a lather worked up, the percentage of soap 
on the hands may be reduced to eight per cent, and as the hands are 
rubbed together, due to evaporation of moisture in the large surface 
of bubbles, the concentration quickly increases. 


Ordinarily, if soap in a dispenser is a 15 per cent grade 


2 


Kor shampoo purposes, beauty parlor operators often use one 
pound of soap base in a three gallon pail of water and dissolve it 
(its eives about a two per cent solution). After wetting the hair 
iteely, they pour the solution over it, forming a rich lather. Even 
a one per-cent solution will give a satisfactory shampoo if enough 
feeeecd as a head of hair can absorb a sufficient amount of weak 
soap solution to lather well. 


It may be well to mention that lower percentages of soap may 
do adequate cleaning under certain conditions. |‘or example, in laun- 
dries, the concentration of soap used in washing machines ts usually 
only one per cent and sometimes lower. It should be borne in mind 
that soil from the hands or body is also found in dirty wash so the 
comparison may not be far amiss. 


Predeticlk Nrassner, Chief Chemist, U. S. Naval Supply Depot, 
states that it is a waste to use soap in a mueh stronger solution than 
0.4 per cent, and also that there is a maximum effect on the stability 
of fine suspension at 0.2 or 0.3 per cent. All of which is interesting 
from a theoretical viewpoint, but when washing the hands with liquid 
soap, it has not been determined with any degree of accuracy just 
what actual percentage of liquid soap remains on the hands after 
water is added, and the results vary with the personal washing equa- 
tion of the individual user. Then again, degree of dirt on hands has 
never been standardized or defined in simple terms, which hinders 


accurate scientific conclusions. 


From the practical viewpoint, about the best we can expect to 
do is to base opinions on the reports received from a large number 
of consumers of liquid hand soap over a period of years in regard 
to their experiences using different qualities and percentages for 
varying purposes and conditions. This gives a practical cross-section 
of the subject and if the reader wishes to be guided by previous 
remarks regarding suitable concentrations, he is not likely to go 


* 


far astray. 


Above: Horizontal muver 
equipped with spiral ribbon 
type stirrers swtable for 
mixing dry ‘materials. By 
Charles Ross & Son Co: 


Small tanks and portable 
mixers are handy combina- 
tions around any sanitary 
chenucal plant. By Ertel 
Engineering Corp. 


DETERGENTS AND CLEANSERS 


OWDERED detergents and cleansers comprise the most 

important of the sanitary chemicals from the standpoint of 

volume, and the varied applications. These products are 
used in every household, institution, service station and industrial 
establishment. 


- The many chemical compounds from which the components of 
powdered detergents and cleansers may be selected may be divided 
into five groups: the basic alkalies, phosphates, silicates, synthetic 
organic surface active agents, and miscellaneous chemicals. 


The basic alkalies are caustic soda, soda ash, sodium sesquicar- 
bonate, and sodium bicarbonate.. These chemicals are used in most 
powdered detergents and cleansers in large quantities. The phos- 
phates include the orthophosphates, pyrophosphates, polyphosphates, 
and metaphosphates. The silicates include orthosilicate, sesqui- 
silicate, metasilicate, and the liquid silicates commonly called water 
glass. Although not considered ordinarily to be such, soap 1s a 
synthetic organic surface active agent, as are the sulfated alcohols, 
the various organic sulfonates, and the polyglycol ethers. There 
are numerous surface active agents on the market many of which 
find application in some particular detergent or cleanser. Among 
the miscellaneous components of powdered detergents are borax, 
salt, sodium sulfate, pumice, and mineral and organic abrasives like 
feldspar, pumice, wood flour and ground corn cobs. Potash salts 
like potassium carbonate or potassium silicate are substituted for the 
corresponding sodium compound. Caustic potash, at times, also 
replaces caustic soda. 


The importance of a chemical in any detergent depends more 
on the value of the properties which it imparts to the products, than 
on the relative proportion of the product which it represents. There- 
fore, a minor constituent which contributes an essential property may 
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be more important than a major constituent for which there are a 
number of equivalent substitutes. In describing the various chem- 
icals which go into powdered detergents and cleansers, the emphasis 
is on the properties of each, rather than on cost or availability, since 
the latter are subject to considerable variation in some cases. To 
illustrate the application of various chemicals to detergents and 
cleansers, formulas are presented correlating properties imparted 
by specific components. These formulas are only for illustration ; 
they are probably not the best obtainable for the suggested uses. 


Principles of Compounding 


HE first step in compounding a powdered detergent or cleanser 
oles the determination of the properties required in the finished 
product. Such qualities as alkalinity (the pH value), detergent action 
or removal of soil, water conditioning effect, action on user’s hands, 
corrosive action, free rinsing, deflocculation or dispersion of solids, 
emulsification of oils and greases, rapid wetting of surfaces, sudsing 
or foaming must be considered. Thus, a compound for use in‘a 
mechanical dishwashing operation should have high alkalinity (pH 
value of 11 to 12), good detergent action, water conditioning proper- 
ties (the removal of substantially all hardness), free rinsing, and no 
foaming tendencies. A component which will disperse the precipi- 
tated lime hardness is also desirable, to prevent formation of lime 
scale on the machine parts. 


When the required properties have been determined, the next 
step is to select the chemicals which impart the desired properties. 
Often, two or more chemicals may be selected for a given property, 
with a final choice based on the matter of compatibility, availability, 
cost, and other considerations. Thus, caustic soda, trisodium phos- 
phate, or sodium orthosilicate may be incorporated in a dishwashing 
detergent, to impart high alkalinity; however, on the basis of 
economy, caustic soda is the most suitable choice. Sufficient amounts 
of phosphate will give free rinsing properties and improved water 
softening efficiency; minor quantities of silicates: inhibit the attack 
of caustic on dishes; soda ash may be addea to prevent permanent 
hardness; while tetrasodium pyrophosphate counters lime dispersion. 
Chelating and sequestering agents are also desirable. 


When the chemicals having the required properties have been 
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selected, the quantities to be used must be determined, so that a 
well balanced product results. There are no hard and fast rules, but 
one approach might be to begin with an economical basic component 
to give one property, and then modify that component with minimum 
amounts of more expensive products required to impart the desired 
properties. Thus, in a dishwashing compound, assuming a desired 
pH of 12, caustic soda might be considered the basie component. 
This could be modified with ten per cent soda ash, which would take 
care of the permanent hardness and improve detergency somewhat. 

Offhand it might appear that a product containing 90 per cent 
caustic soda, 4 per cent tetrasodium pyrophosphate, 4 per cent 
sodium metasilicate and 2 per cent soda ash would be an effective 
dishwashing compound. However, a product of this nature is not 
satisfactory, except for certain purposes, due to the etching effect on 
glassware and china. Therefore, further modification of the pro- 
duct is necessary to make it satisfactory for commereial use. An 
improved formulation can be made by modifying the high caustic 
content with soda ash, TSP, and sodium metasilicate, which com- 
bination still has a high pT value without the disadvantage of 
etching glassware and china. The derivation of a suitable formula 
follows a somewhat empirical procedure, and where prior knowledge 
of quantities necessary to get desired properties is not available, 
considerable experimentation is necessary. When an_ acceptable 
laboratory formula is obtained, the material can be given an ex- 
tended practical test in the ficld. Recent federal government specif- 
cations should also be studied. 

After the final formula is decided upon, attention should be given 
to mixing methods. For example, soap powders may be mixed in a 
wet or dry state. Wet mixing is used to introduce moisture and 
produce a cheaper product. When soap and alkali are to be mixed 
wet, the correct dry alkali, especially soda ash, should be selected 
and the amount of water controlled to that required to give a stable 
crystalline hydrate. This method gives the best result m the final 
product. Some water may be removed by drying after mixing. 

Another problem met frequently in compounding powdered de- 
tergents and cleansers is caking. This is caused by an interchange 
of moisture on the surface of the particles of water soluble crystalline 
materials present ina mixture, Absorption of moisture at the surface 
results in a film of solution, which merges where the particles are 


356 SANITARY CHEMICALS 


in contact. When a change in conditions occurs, causing the mois- 
ture to evaporate, the film becomes supersaturated and recrystalliza- 
tion takes place on the surface of the particles, which effectively 
cements the crystals together in larger cakes. Pressure and temper- 
ature changes increase caking. 


The property of spontaneous absorption of moisture is called 
deliquescence ; that of spontaneous loss of water of crystallization is 
termed efflorescence. Substances which in the anhydrous or hy- 
drated state are deliquescent, or those which are efflorescent, are 
likely to cause caking. Certain combinations of such materials are 
especially bad; for example, caustic soda which is deliquescent, and 
trisodium phosphate crystals which are efflorescent, when mixed 
give a mixture which becomes gummy and cakes quite rapidly.. The 
ideal condition is to avoid completely, use of material which tend 
to cake, however, this solution is impractical. Although no cure-all 
exists for caking, some remedies are available. Dilution of materials 
with a tendency to cake with substances which are non-caking aids 
in reducing the extent of caking, especially when the non-caking 
material predominates. The use of an anhydrous or dehydrated 
substance which can absorb water to form a stable crystalline 
hydrate may be effective in reducing caking when combined with 
compounds tending to cake. Occasionally, variation in the state of 
division or particle size will alter the tendency of a mixture to cake. 


The Basic Alkalies 
CAUSTIC SODA 


The strongest of the basic alkalies 1s caustic soda, which 1s 
also called simply caustic, lye, or sodium hydroxide. The latter 
is its correct chemical name, which corresponds to its chemical 
formula, NaOH. Caustic soda is sold commercially on the basis of 
its sodium oxide content. Thus, “76% caustic soda” contains 76 
per cent sodium oxide (Na.O), but this corresponds to 98 per cent 
sodium hydroxide (NaOH), so that “76% caustic” is really 98 per 
cent pure sodium hydroxide. 


Caustic soda is manufactured by two methods, the electrolytic 
process arid the Solvay process. In the electrolytic process, a solution 
of common salt, sodium chloride, is subjected to the passage of an 
electric current in a vessel called an electrolytic cell. The passage of 
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the current decomposes the salt to form sodium hydroxide directly 
and chlorine as a by-product. A large portion of the total produc- 
tion of caustic soda is made by this process. In the Solvay process, 
soda ash (sodium carbonate) is first made. This is treated with a 
solution of calcium hydroxide. These two chemicals react to form 
sodium hydroxide and calcium carbonate. The caustic soda is soluble 
and remains in solution, but the calcium carbonate is insoluble and 
is removed by filtration. The filtered caustic solution is evaporated 
to give solid caustic soda, which may be purified further and fused. 
Impurities which are commonly associated with commercial caustic 
soda are sodium sulfate and sodium chloride depending on the 
grade of caustic, the amount of these impurities may be several per 
emp Or a trace. 

In powdered detergents and cleansers, caustic soda is used as @ 
faked, granulated, or powdered product. It is available also in the 
form of small, 3/16 inch, cubes, which are substantially dustless. 
Caustic soda dissolves readily in water with the evolution of con- 
siderable heat; caution must be exercised in dissolving this inaterial 
to prepare solutions. It is soluble in water to the extent of 29.5 per 
cent at 32 F°. and 77.6 per cent at 212 F°. Caustic soda absorbs 
moisture from the air and is deliquescent, ie. in moist air, it will 
eventually dissolve in the absorbed moisture to form a_ solution. 
When moist, or exposed to moist air, caustic soda will absorb carbon 
dioxide from the air, forming sodium carbonate (soda ash). Be- 
cause of its instability to air and moisture, caustic soda 1s preferably 
stored in moisture-proof, air-tight containers. 

Caustic soda is very corrosive, and will attack many metals. It is 
best handled in iron, stainless steel and nickel equipment. Caustic 
soda or its solutions also attacks and destroys some organic sub- 
stances. Protein matter, such as flesh, leather, and silk, is rapidly 
attacked, but cotton and other vegetable or cellulosic materials are 
attacked to a lesser degree. Extreme care must be exercised in 
handling caustic soda in any form. Contact with the skin may result 
in painful or even fatal burns. Goggles should be worn to pro- 
tect the eyes. Caustic soda is a very strong alkali, which reacts 
with violence when brought into contact with concentrated acids ; 
neutralization of acids with caustic is preferably carried out at low 
concentrations. It is effective in neutralizing acid salts; thus, sodium 
bicarbonate may be treated with caustic soda to form sodium carbon- 
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ate (soda ash). Disodium orthophosphate may be converted to 
trisodium phosphate with caustic soda. These reactions are carried 
out in water solution. Depending on the temperature and any im- 
purities present, solutions of caustic soda in water in the range of 
0.1 to 1 per cent will have a pH of about 12 to 12.8. A 0.25 per 
cent solution at 77°F. has a pH of 12.6. 


Caustic soda is not used ordinarily in manual cleaning operations, 
but is used widely in cleansers or detergents for mechanical wash- 
ing, where high alkalinity (high pll) is desired. Some examples of 
detergents containing caustic soda are given in the formulas below: 


Mechanical Washing Equipment Compounds 


Formula #1 Formula #2 
per cent per cent 
Caustic Soda (Powdered) 90 Caustic Soda (Powdered) 90 
Soda Ash 5 Sodium Metasilicate 4 
Tetrasodium Pyrophosphate 5 Soda Ash 2 
Trisodium Phosphate 4 
100 ae 
100 
Formula #3 Formula #4 
per cent per cent 
Caustic Soda (Powdered) 60 Caustic Soda (Powdered) 50 
Soda Ash 40 Soda Ash 50 
100 100 


The above formulas are designed for use in mechanical washing 
equipment, such as dishwashing, bottle washing, etc. The caustic 
soda in Formula 1 is used to provide a compound with high alka- 
linity (pH); soda ash contributes cleansing and water softening 
action, while the tetrasodium pyrophosphate (TSPP) provides lime 
dispersing qualities to control scale formation and also gives free 
rinsing properties. In Formula # 2, sodium metasilicate is used to 
inhibit the caustic attack on dishes or bottles, and help to disperse 
precipitated hardness, trisodium phosphate is included to insure free 
rinsing and to improve water softening; the soda ash removes per- 
manent type hardness from the water and promotes detergency; as 
in the previous formula. Caustic soda provides a high pH. Formulas 
5 and 4 are commonly referred to as causticizer ash. This type of 
compound, in the form of a mechanical -mixture of caustic soda 
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and soda ash, contains from 10 to 70 per cent caustic, and is avail- 
able commercially. Caustic soda is used in most drainpipe cleaners, 
in which it is sometimes combined with sodium nitrate and aluminum 
filings. Caustic potash is more effective for this purpose, but is 
seldom used due to its higher cost. 


SODA ASH 


In respect to the quantity consumed, the most important of the 
alkalies is soda ash. This substance is known also as sodium car- 
bonate, which is its correct chemical name, and corresponds to the 
formula Na»CO,;. Soda ash is the anhydrous form of sodium car- 
bonate. It is marketed in both a light and dense form. Sodium 
carbonate monohydrate is a crystalline form containing 14.5 per cent 
water of crystallization. Sal soda or washing soda ts another crys- 
talline form of sodium carbonate, which contains 63 per cent 
water of crystallization. The hydrated forms, especially sal soda, 
are used less widely and are not too popular because of the shipping 
cost of the water contained in these products. Soda ash, like caustic 
soda, is sold on the basis of its sodium oxide content. Tits 
38 percent ash, based on the sodium oxide content, is actly 7) 
per cent or more pure sodium carbonate. 

Soda ash is manufactured by (1) the Solvay ammonia soca 
process, (2) the Hargreaves-Bird clectrolytic process, anal (ag) hie 
LeBlanc process. The ammonia soda process involves the passa7ve 
of ammonia and carbon dioxide into a brine solution: the soda ash 
is obtained in a high degree of purity from the reaction mixture, by 
an elaborate but efficient series of operations. 

The Hargreaves-Bird process comprises the electrolysis of a 
salt solution to obtain a solution of caustic soda, and treatment ot 
the latter with carbon dioxide to convert it to soda ash, which ts 
obtained as the residue from the purified and evaporated liquors. The 
LeBlanc process is obsolete, and although still operative, is practically 
never used. 

Soda ash is incorporated into detergents and cleansers as a white, 
powdered or granular material ; occasionally, the crystalline hydrates, 
such as sal soda, are used. The powdered form is available in various 
bulk densities, and is sold commonly as “dense ash” and “light ash”. 
depending on the weight per unit volume. The advantages of the 
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“light ash” are its greater volume per unit weight, increased rate 
of solubility, and reduced tendency to “cake”. Soda ash is moderately 
soluble in water, and dissolves with the evolution of some heat. It is 
soluble to the extent of 6.3 per cent at 32° F. and 32.2 per cent at 
96° I*. When exposed to air, soda ash tends to absorb moisture, and 
when moist, it absorbs carbon dioxide from the air which converts 
the soda ash to sodium bicarbonate. Suitably stored in tight con- 
tainers, soda ash will not decompose. Depending upon the temper- 
ature and impurities present, water solutions of soda ash, containing 
from 0.1-1.0 per cent of the latter will have a pH of 10.8-11.2; a 
0.25 per cent solution at 77° F. has a pH of 11.0 


Soda ash is a medium strength alkali, and is less corrosive than 
caustic soda. It is harsh to the skin, and frequent or prolonged 
contact of the solid or concentrated solutions is to be avoided. It 
is a water softener for removal of the permanent type of hardness 
by precipitating the calcium and magnesium as carbonates. Soda ash 
is an efficient cleanser, but is usually strengthened with caustic soda 
for heavy duty jobs, or modified with milder alkalies, depending on 
the purpose for which it is intended. 


Soda ash is the most widely used of the alkalies in sanitary 
chemicals. I*or use in mechanical cleaning operations it is commonly 
fortified with caustic soda to increase the alkalinity (pH). It is 
combined with water and the bicarbonate to make modified sodas, 
as well as phosphates, silicates, and borates for an infinite number 
of cleaning purposes. For manual cleaning, soda ash is usually 
modified to reduce harshness to the skin and gain one or more 
special properties. Some examples of powdered detergents and 
cleansers containing soda ash are given in the following formulas: 


5. Aluminum Cleaner 6. General Purpose Cleaner 
per cent per cent 
Soda Ash 70 Soda Ash 45 
Sodium Silicate 30 Sodium Metasilicate 40 
(Water glass 42° Be) Trisodium Phosphate 15 


100 100 


DETERGENTS AND CLEANSERS 361 


7. Genera] Purpose Cleaner 8. Cleaning Soda 
per cent per cent 
Soda Ash 50 Sesquicarbonate of Soda 80 
Trisodium Phosphate 35 Soda Ash 20 
Sodium Metasilicate —— 
(anhydr.) 10 100 
Borax 5 
100 
9. Cleaning Soda 10. Heavy Duty Cleaner 
per cent per cent 
Soda Ash 80 | Soda Ash 70 
Sodium Bicarbonate 20 Sodium Metasilicate 18 
—- Trisodium Phosphate 12 
100 —— 
100 
11. Textile Cleaner 
per cent 
Salescoda 50 
Caustic Soda 15 
Sodium Metasilicate 20 
Soap 15 
100 


Formula 5 is suitable for aluminum cleaning; the silicate (water 
glass) functions as a protective colloid against attack of the metal 
surface by the soda ash. Formulas 6 and 7 are designed for general 
cleaning purposes; the soda ash contributes basic alkalinity and 
cleansing action, the metasilicate aids in protecting the more sus- 
ceptible surfaces against detrimental attack and contributes some 
dispersing or deflocculating action, the trisodium phosphate pro- 
motes free rinsing and improves the water softening efficiency as 
well as the detergent action of these formulas. The borax in Formula 
7 is added for its water softening and lime dispersing action. 
Formulas 8 and 9 are simple cleansing sodas with medium or 
medium high alkalinity adapted to institutional and dairy use; the 
sesquicarbonate in 8 will improve the appearance and free flowing 
qualities of that formula by virtue of its fine crystalline form. 
Formula 10 is a heavy duty cleanser for the tougher types of clean- 
ing; this, like 9, contains a large amount of soda ash and will tend 
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to be harsh on the skin. Formula 11 is intended for washing textiles 
and might be representative of a laundry compound; the caustic 
is added to obtain high alkalinity, metasilicate to reduce caustic 
attack and disperse the soil, and soap for wetting and detergent ac- 
tion. In the latter formula, soap functions as a surface active agent 
and might be replaced advantageously by another compound not 
sensitive to hardness in the water. ) 

In general, a cleanser for almost any purpose can be based on 
soda ash. It is common practice to modify the straight ash product, 
depending on the intended use. Although it is possible to make up 
suitable cleansers for some purposes without soda ash, it is the most 
widely used of the alkali products in this field. 


SODIUM SESQUICARBONATE 

The double salt of sodium carbonate (soda ash) and sodium 
bicarbonate containing equimolecular portions of each with water of 
crystallization is called sodium sesquicarbonate. This compound has 
the chemical formula NasCO.. NaHCO;.2H.O. Analysis of this 
material shows that it contains about 47 per cent sodium carbonate, 
37 per cent sodium bicarbonate, and 16 per cent water. It is avail- 
able commercially in a high degree of purity, and is usually sold 
in the form of granular crystals. 

This compound is obtained by (1) boiling a solution of sodium 
carbonate to remove carbon dioxide until the composition of the 
sodium carbonate and sodium bicarbonate in water, concentrating 
water content; the concentrated solution is cooled and the sesqui- 
carbonate crystallizes out; (2) dissolving the correct proportions of 
solution corresponds to that of the sesquicarbonate except for the 
the solution, and recrystallizing the product. Sodium sesquicarbon- 
ate also occurs naturally in extensive deposits ; it is called “natrona”, 
“trona”, or “urso”’, and is found in Hungary, Egypt, and the desert 
regions of Africa, Asia, North America, and South America. 

Sodium sesquicarbonate is exceptionally stable; under ordinary 
conditions of storage, it does not absorb or lose moisture or carbon 
dioxide. It is readily soluble in water, to the extent of about 20 per 
cent at 50° F. It is moderately alkaline, free flowing and, depending 
on the temperature and any impurities present, water solutions of 
sesquicarbonate with concentrations of 0.1-1.0 per cent will have 
a pH of 9.4-9.8. A 0.25 per cent solution in water at 77° F. has a 
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pH value of 9.8. Water solutions of sesquicarbonate are fairly 
stable to heat, but 45 minutes heating at 194° F. causes a five per 
cent solution to lose about five per cent of its bicarbonate through 
conversion to soda ash. 


Sodium sesquicarbonate may be used in formulas for general 
cleansers, laundry sodas, soap powders, dishwashing compounds, and 
as a base for bath salts. Its crystalline form makes it invaluable 
where a free flowing, non-caking base, with moderate alkalinity, 
is desired. Some examples of cleansers containing sesquicarbonate 
are given in the following illustrative formulas: (see also lormula 
8 under soda ash). 


12. Dishwashing Compound 


13. Dishwashing Compound 


per cent per cent 
Sodium Sesquicarbonate 80 Sodium Metasilicate 60 
Soda Ash 10 Sodium Sesquicarbonate 25 
Soap or Synthetic Disodium Pyrophosphate 10 
Detergent 10 Synthetic Detergent 5 
100 100 


14. Diaper Washing Compound 


15. Bubble Bath Powder 


per cent per cent 
Sodium Sesquicarbonate 50 Sodium Sesquicarbonate 
Sodium Metasilicate 20 (scented) 95 
Trisodium Phosphate 10 Synthetic Foaming Agent 5 
Tetrasodium Pyrophosphate 10 —— 
Synthetic Detergent 10 100 
100 


Formula 12 is an example of a handtype dishwashing compound 
or soap powder; sesquicarbonate is the base, with soda ash added 
to increase the alkalinity and water softening capacity; the soap 
functions as a wetting agent and detergent. Formula 13 illustrates 
a dishwashing compound based on metasilicate for its dispersing or 
deflocculating properties, modified with sesquicarbonate for water 
softening and reduction of alkalinity; disodium pyrophosphate for 
reduction of alkalinity, lime dispersion, and free rinsing properties ; 
and synthetic detergent for cleansing, emulsifying, and wetting 
properties. Formula 14 is an example of a diaper washing com- 
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pound, based cn sesquicarbonate for moderate alkalinity and water 
softening effect, and modified with metasilicate for improved dis- 
persion of solids, trisodium phosphate for more efficient water soft- 
ening and free rinsing properties, tetrasodium pyrophosphate for 
some sequestering of calcium and magnesium hardness to reduce 
precipitation, and synthetic detergent for better baa: emulsi- 
fying action, and wetting. 

An important use of sodium sesquicarbonate crystals is for 
bath salts. For this purpose, sal soda is too harsh, trisodium phos- 
phate irritates the skin and tends to cake slightly, and the various 
complex phosphates are relatixely expensive and possess some limita- 
tions as to physical appearance in that many are not crystalline. 
Sodium sesquicarbonate seems to be the best material for this use. 
In the manufacture of bath salts, perfume and coloring matter, 
usually combined separately, are mixed with the salts as dry mix; 
or an alcohol solution of dyes and perfumes which are stable in the 
presence of sesquicarbonate is mixed with the salts and the mixture 
dried. Care must be taken in the selection of dyes and perfumes 
which do not decompose in the presence of the salts used. Frequently, 
a small percentage of a foaming agent (surface active agent) i 
added to make “bubble-bath”; formula 15, above, illustrates this 
type of product. 


SODIUM BICARBONATE 
The mildest of the basic alkalies is sodium bicarbonate, also 
called bicarbonate of soda and “bicarb”. This chemical has the 
formula NaHCOs, it is available commercially in a high degree of 
purity, and is sold in U.S.P. and technical grades; the former is 
for edible and medical use. 
Sodium bicarbonate is made (1) by the Solvay, ammonia soda 
process( see under soda ash), or by passing carbon dioxide through 
a solution of Seis fused seta lime. It is purified by re-precipita- 
tion. : 
Sodium bicarbonate is used as a white powder! material, which 
is only moderately soluble in water. It is soluble to the extent of 
6.5 per cent at 32° F. and 14.1 per cent at 140° F. Solution oteenie 
substance in water is accompanied by a slight amount of cooling. 
A one per cent solution of bicarbonate at 68° F. has a pH value 
of 8.0. It is fairly stable and may be stored indefinitely at ordinary 
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temperatures; at elevated temperatures it gives off carbon dioxide 
and is converted to soda ash; this is true also of solutions when 
boiled. Some examples of cleansers containing sodium bicarbonate 
are given in the following illustrative formulae: 


16. Modified Soda 17. General Cleaner 
per cent mer cent 
Soda Ash 50 Soda Ash 30 
Sodium Bicarborate 50 Bicarbonate 40 
Trisodium Phosphate 15 
100 Tetrasodium Pyrophosphate 10 
Synthetic Detergent 5) 


100 


lormula 16 is an example of a compound commonly called “modi- 
fied soda,” in which the alkalinity of soda ash is modified with the 
bicarbonate to reduce the harshness of the sodium carbonate. This 
type of compound is available commercially in the form of mechan- 
ical mixtures having various ratios of carbonate to bicarbonate. 
Modified sodas are mild alkalies which may be used on almost any 
surface. Formula 17 is representative of a general cleaner based 
on sodium bicarbonate ; the alkalinity has been brought up with soda 
ash and trisodium phosphate. In this compound the trisodium phos- 
phate imparts improved water softening efficiency and free rinsing 
qualities, the tetrasodium pyrophosphate aids in dispersing the lime 
salts, and the synthetic detergent improves the cleaning and wetting 
properties. 


The Phosphates 
TRISODIUM PHOSPHATE 


Among the phosphates used in powdered detergents and cleansers, 
probably the most important is trisodium phosphate. This substance 
is also called trisodium phosphate dodecahydrate, trisodium phos- 
phate crystalline, and TSP. It has the Ghemucal formula, Nase O\)2 
H.O, and is available commercially as a monohydrate, Nae Or a. ©: 
and in the anhydrous form. 


Phosphates are commonly sold on the basis of the phosphorus 
pentoxide (P,O;) content, i.e. the amount of P.O; equivalent to 
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the phosphorus in the substance. Thus, crystalline trisodium phos- 
phate contains 18.7 per cent P,O; when pure; the monohydrate con- 
tains 39 per cent P,O; when pure, and the anhydrous TSP contains 
43.3 per cent P,O; when pure. The commercial products are obtain- 
able in a high degree of purity, and the phosphorus pentoxide con- 
tent closely approaches the theoretical. Thus, TSP sold will ordinar- 
ily contain 18-19 per cent P,O;, the monohydrate about 38 per cent, 
and the anhydrous about 42-43 per cent. 


Trisodium phosphate is manufactured by mixing soda ash and 
orthophosphoric acid to form disodium phosphate, and then caustic 
is added in the proper proportion. The product is purified by re- 
crystallization. Anhydrous trisodium phosphate is made by calcining 
the crystalline product to remove all water. 


Trisodium phosphate is a crystalline material used in all forms in 
detergents and cleansers: it is available as a white granular, pow- 
dered, or chipped material with uniform purity. The monohydrate 
and anhydrous TSP are available in the form of a white powder and 
are used in place of the crystalline product, where water of crystal- 
lization represents an excess cost in packaging, freight, storage, or 
customs duty. TSP is readily soluble in water to the extent of 32 
per cent at 75° F. TSP melts at about 165° F. (73° Clie 
monohydrate is soluble to the extent of 11.5 per cent at 75° I. 
and 35 per cent at 150° F.; the anhydrous material is soluble to 
the extent of 10 per cent at 68° I. and 52 per cent at 100° F. Both 
of these dehydrated forms dissolve with evolution of heat. 


TSP loses its water of crystallization to the air when the latter 
is dry, and absorbs water from moist air. This interchange of 
moisture results in recrystallization on the surface of the particles 
which effectively cements the crystals together in larger cakes. Tri- 
sodium phosphate is mildly efflorescent and has a tendency to cake 
in storage 1f not thoroughly aged. Pressure and changes of tem- 
perature from hot to cool in storage increase caking. In order to 
avoid caking over a long period of time, moisture-proof packaging 
is advisable. TSP monohydrate and anhydrous TSP absorb moisture 
from the air and will cake if exposed to damp air. They have the 
advantage of being easily mixed with soda ash, soap powder, and 
caustic soda; the latter especially causes gumminess when mixed 
with crystalline TSP. 
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TSP as sold ordinarily contains some free caustic, and where 
the presence of caustic is undesirable, either the monohydrate or 
anhydrous TSP is used. One of the manufacturers of phosphates 
has developed another product to overcome the objection to caustic 
in TSP; this product, called trisodium nitrophosphate, has the 
formula (4Na;PO,. NaNO,.4H,O) and contains 18.5 per cent 
P.O, and about three per cent sodium nitrate. It is sold in the 
form of weather resistant crystals, which have less tendency to cake, 
especially when subject to temperature changes such as might occur 
between day and night. 


In solution, trisodium phosphate may be considered as an equi- 
molar mixture of disodium phosphate and caustic soda. As a con- 
sequence, it is harsh on the skin. It constitutes a sort of reservoir 
of alkalinity and tends to resist changes in its natural pH as the 
alkaline reserve is consumed; this property is known as_ buffer 
action and is observed in varying degree in many of the silicates 
and phosphates. TSP has considerable water softening power; it 
precipitates the lime and magnesium hardness as calcium and mag- 
nesium phosphate. It also reduces the formation of lime scale, and 
what scale may form in the presence of TSP is softer and more 
easily removed. The pH of trisodium phosphate iimtle wcOmcentra 
tion range of 0.1-1.0 per cent at 77° I*. is about 11.5 to 12. 


Of the phosphates, TSP is used most widely in detergents and 
cleansers; it has good detergent properties, saponifies fats, ols, 
and exhibits considerable emulsifying power. It is used for many 
purposes in combination with other chemicals. I¢xamples of com- 
pounds containing trisodium phosphate are illustrated in the formu- 
las below: 


18. Metal Cleaner 19. General Purpose Cleaner 
per cent per cent 
MSP Monohydrate.............. 35 SEAS Geaaee ee ete ete 2 ne re emi er eee emer 35 
Soda (Si 45 Sodium Metasilicate ............00...... 15 
Sodium Silicate Solution.... 15 SOC IS I eee eee 50 
(Water Glass 42° Be) = 
Soamm Chromate.............--- D 100 
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20. Heavy Duty Cleaner 21. Mechanical Dishwashing 
Cleaner 
per cent 
TSP° 2 50 per cent 
TSPPE 203 30 Caustic Soda 2... 60 
boda Ash 32... 20 TSP Anhydrous 15 
a boda. ASH... 20 


100 Sodium Metasilicate Anhydrous 5 


100 


Formula 18 is adapted for metal cleaning; the TSP mono- 
hydrate and soda ash furnish a buffered alkaline base, the colloidal 
silicate furnishes protection against caustic attack, and the chromate 
acts as an oxidation inhibitor and pacifies the surface of metals like 
iron and aluminum. Formula 19 illustrates a general purpose cleanser 
based on soda ash and TSP, which in combination give a medium 
high buffered alkalinity ; the metasilicate is added to reduce alkaline 
attack on more sensitive surfaces, and to improve the dispersion 
of lime salts and other suspended solids. Formula 20 illustrates a 
heavy duty cleanser based on phosphates; the TSP contributes 
alkalinity, detergency, and water softening ‘properties; the TSPP 
aids in water conditioning by deflocculation of lime salts and im- 
proves the free rinsing qualities; and the soda ash modifies the 
alkalinity of the TSP, adds to the detergency, and contributes water 
softening action. 


Formula 21 is designed for mechanical washing of dishes, bottles, 
etc. To obtain high alkalinity, the base is caustic soda; anhydrous 
TSP is used to avoid gumminess, which results from mixing ordi- 
nary crystalline TSP with caustic, it also adds to the alkaline re- 
serve, contributes to water softening, and promotes free rinsing. 
The soda ash is added for detergency and water softening; the 
metasilicate helps to reduce the caustic attack on glass or ceramic 
surfaces and to disperse lime salts and solids. 


DISODIUM PHOSPHATE 


The middle member of the three orthophosphates is disodium 
phosphate, also called secondary sodium phosphate, dibasic sodium 
phosphate, and DSP. It is commercially available in two forms, 
crystalline hydrate and anhydrous. The DSP dodecahydrate has 
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the chemical formula, Na,HPO,. 12H.O, and contains 19.8 per cent 
P.O; when pure; the commercial product contains from 19.5 per 
cent to 20 per cent P.O;. Anhydrous DSP contains 50 per cent 
P.O; when pure, and the commercial product ts available with P.O; 
content of 48 per cent, corresponding to a purity of 96 per cent 
DSP. The anhydrous product is 2.4 times as strong in respect to 
DSP as the dodecahydrate. 


Disodium phosphate is manufactured by three processes, (1) 
dicalcium phosphate solution is treated with soda ash which pre- 
cipitates the calcium in the form of the carbonate, and the DSP 
is obtained by crystallization ; (2) bone-ash or phosphorite is digested 
with sulfuric acid, the solution is filtered, concentrated, refiltered, 
diluted, and treated with soda ash to precipitate the calcium; the 
DSP is obtained by crystallization; (3) phosphoric acid and soda 
ash are combined in equimolecular proportions to give DSP, which 
is recovered by crystallization. 


Disodium phosphate is used in powdered detergents and cleansers 
in both the anhydrous and crystalline forms. DSP dodecahydrate 
is a white crystalline material, usually granular; it is stable up to 
95° F., at which temperature it begins to lose water to form lower 
hydrates. When stored in a warm place, it tends to cake. It 1s 
efflorescent and becomes chalky when exposed to dry air. DSP 
anhydrous is a white powdered material which can absorb consider- 
able moisture without becoming sticky or damp; it absorbs moisture 
from the air and is stored preferably in moisture proof containers. 
The dodecalydrate is soluble in water to the extent of 23 per cent 
at 75° I’, and 46 per cent at 150° F. DSP is a mildly alkaline 
substance, and depending on the impurities present and the tem- 
perature, solutions of DSP in the concentration range of 0.1-1.0 
per cent will have pH values of 8.5-9.0. Anhydrous DSP is an 
excellent source of phosphate where a mildly alkaline material 
with buffering power to maintain pH is desired. DSP exerts the 
same water softening effect as TSP and is used where the high pH 
of trisodium phosphate’ is undesirable. 


Disodium phosphate is not used as widely in sanitary products 
as TSP; some examples of detergents and cleansers containing 
DSP are given in the following illustrative formulae: 
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22—General Duty Cleaner 23—Dishwashing Compound 

per cent | per cent 

Soda Ash 22 a= 40 Sodium Metasilicate ................ 20 

DSP Crystals 30 DSP Anhydrous .. 22 40 

TSPP on.) eee 20 Soda Ash 22... 20 

Sodium Metasilicate .............. 10 TSPP 2.22280 10 

—— S0ap ec40¢s08e 10 

100 —— 

100 


Formula 22 is for general cleaning; soda ash furnishes the 
basic alkalinity, DSP modifies and buffers the alkalinity and con- 
tributes water softening action and rinsing qualities, TSPP aids 
in reducing the amount of insoluble calcium and magnesium salts, 
and sodium metasilicate reduces alkali attack on sensitive surfaces 
and helps disperse insoluble solids. 


Formula 23 is designed for dishwashing ; the disodium phosphate 
alkalinity is modified with metasilicate and soda ash to obtain a 
medium pH range; the metasilicate is added to disperse solids and 
reduce alkali attack on sensitive surfaces; the soda ash contributes 
detergency and water softening properties; the TSPP helps to re- 
duce the amount of calcium and magnesium soaps precipitated ; and 
the soap functions as a wetting and emulsifying agent. 


MONOSODIUM PHOSPHATE 


The acidic member of the orthophosphates is monosodium phos- 
phate, also called primary sodium phosphate, monobasic sodium 
phosphate, sodium acid phosphate, sodium biphosphate, and MSP. 
This substance is used generally in its anhydrous form, which has 
the chemical formula, NaH.PO,, and contains 59.2 per cent P.O; 
when pure, and 55 to 58.5 per cent as sold. The monohydrate, 
NaH,PO,. H,O, is also available commercially and contains 51.5 
foroe)) pen cent ae 


Monosodium phosphate is manufactured by treating disodium 
phosphate with the correct proportion of orthophosphoric acid; the 
product is purified by recrystallization and dried to obtain the anhy- 
drous form. 


Monosodium phosphate is used in the form of white granular 
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crystals, which tend to absorb moisture from the air. ‘The mono- 
hydrate crystals become sticky more readily than the anhydrous 
crystals when exposed to moisture. This substance is very soluble 
in water; the anhydrous form is soluble to the extent of 44 per cent 
at 75° F. and 71 per cent at 212° F.; the monohydrate is soluble to 
the extent of 51 per cent at 75° I’. The solutions of monosodium 
phosphate are acidic and have some tendency to attack certain metal 
surfaces. A one per cent solution has a pH of 5, and a ten per cent 
solution has a pH of 4.3. It functions as a water conditioning agent 
by forming double salts with calcium and magnesium. 


In general, MSP is not used very often in detergents and 
cleansers, but finds wide application in boiler water treatment. It 
may be used advantageously for water softening, where its acidic 
nature is desirable. MSP may be used as a buffering agent in the 
range of pH 5-7; an example of the use of this property is illustrated 
in the following formula: 


24—Wool Detergent 


per cent 
CTP? Bus Jarl OUUS eA ec ee 15 
Pens LTR Ua ee rae ee cees- pee tnge Seen sn snseeeecs 15 
Peamesic Weterment (100% Active) -........:..ccsces seen cesteceeenneeenens 25 
scupeorcimc@e, SSuuRT BEEEV Cte) a gcc 9 ee en eee eRe 45 


This formula is designed for the washing of wool fabrics, which 
is done preferably in neutral solution. The mixture of MSP and 
DSP will exert a buffering action to maintain a pH in the neighbor- 
hood of 7.0, and the synthetic detergent accomplishes the cleaning 
of the fabric in this neutral medium. Instead of pure synthetic 
detergent and sodium sulfate filler, 70 per cent of a synthetic de- 
tergent containing about 35 per cent active organic content may be 
used. 


THE SODIUM POLYPHOSPHATES 


These compounds are salts of polyphosphoric acids which con- 
tain less molecularly combined water than the normal orthophos- 
phoric acid. The polyphosphoric acids pick up water rapidly to 
form the more stable orthophosphoric acids; for this reason, the 
sodium polyphosphates are best produced by molecular dehydra- 
tion of sodium orthophosphates. 
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Depending on the temperatures involved in their preparation, 
the polyphosphates are crystalline or glassy. When the thermal 
treatment used to obtain a polyphosphate is below the fusion point, 
a crystalline material is produced. If fusion to a clear melt is re- 
quired, a glassy polyphosphate is formed. The crystalline poly- 
phosphates have a definite chemical composition and crystal struc- 
ture; the glassy products may be described as solid vitreous plastics, 
the chemical composition of which may vary through a range. 
Variations in the glassy materials are due largely to recrystallization 
and reorientation, which takes place as the fused melt is cooled. These 
changes may be controlled by proper thermal treatment and chilling. 


TETRASODIUM PYROPHOSPHATE 


The simplest member of the polyphosphates is tetrasodium 
pyrophosphate, also called normal sodium pyrophosphate, tetrabasic 
sodium pyrophosphate, alkaline sodium pyrophosphate, sodium 
pyrophosphate, pyro, and TSPP. This substance is available com- 
mercially in crystalline and anhydrous forms; the former is a deca- 
hydrate having the formula, Na,P.O;. 10H.O, containing 31.9 per 
cent P,O; when pure, and obtainable in purity of 97 per cent or 
greater. The anhydrous TSPP contains 53.4 per cent P.O; when 
pure, and is available with P,Os content of 52-53 per cent. 


Tetrasodium pyrophosphate is manufactured by heating disodium 
phosphate above 300°C.; molecular dehydration takes place with the 
formation of pyrophosphate, which is purified by recrystallization. 


Tetrasodium pyrophosphate decahydrate is used in the form of 
short needle-like crystals, which approximate a granular type material 
in size. The anhydrous form is available as a white granular or 
powdered material, which absorbs moisture from the air without 
becoming sticky; it dissolves with the evolution of some heat. The 
hydrated form is not hygroscopic and dissolves in water more easily 
than the anhydrous TSPP. TSPP ts stable in cold water solutions 
and in cold alkaline solutions, but acidification causes reversion of 
pyro to orthophosphate. 

A solution of TSPP can be boiled for many hours before there 


is an appreciable reversion to disodium phosphate, but the presence 
of alkali or acid in the boiling solution accelerates the decomposi- 
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tion of TSPP. The decahydrate is moderately soluble in water and 
Miesolwes to the extent of 11.5 per cent at 75° F. and 28 per cent 
fae > anivdrous SPP is soluble to the extent of seven per 
Pemmeat /o° F. and 19 per cent at 150° I’. TSPP softens water by 
reactitig with the calcium and magnesium salts to form double salts, 
thus rendering them incapable of reaction with soap; TSPP also 
reacts to some extent with any calcium or magnesium soaps remain- 
ing. from previous washing by dissolving them with the formation 
of double salts. TSPP also sequesters iron and certain other metals 
present in solution, and helps to dissolve and remove iron, ink, ete. 
stains. TSPP is a medium strength alkaline substance, and depend- 
ing on impurities present and temperature, water solutions of 0.1- 
1.0 per cent concentration will have a pH of 10.0-10.8. TSPP 
exerts strong buffering action, tending to maintain pH in its natural 
range. 

Tetrasodium pyrophosphate is second only to TSP in importance 
among the phosphates used in detergents and cleaners. It is useful 
as a soap builder, since it increases the quantity and quality of suds, 
without the high alkalinity which is characteristic of other builders. 
TSPP has the property of softening water without precipitation, 
and dissolves calcium and magnesium soaps remaining from previous 
washings, which aids in obtaining brighter surfaces and colors. 
TSPP contributes free rinsing properties to the solution. It has 
some dispersing and emulsifying powers, which make it a valuable 
component of detergents. The decahydrate has a crystalline form 
and appearance, which make it adaptable to use in bath salts, al- 
though the alkalinity is higher than the optimum for this purpose. 
Some examples of detergents and cleansers containing TSPP are 
given in the following illustrative formulas: 


25—Heavy Duty Cleaner 26—Dishwashing Compound 

per cent per cent 
eee, Anhydrous ........-.......... 50 Sodium Sesquicarbonate ........ 50 
M@risodium Phosphate .............. Gime be peer OWS) yeasts 30 
: ee eC OCU vketasilicate .:2--::.22.. 10 
1s ~ SO Cpe eee oe ere en eer 10 
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27—Laundry Compound 28—Machine Alkali Compound 

per cent : per cent 
Sodium Metasilicate ....000....... 80 Caustic Soda 2.2 70 
ISPP, Anhydrouss. ee 15> TSPP, Anhydrous 22... 25 
Soda Aish 4.3.2 5 Sodium Metasilicate ................ 5 
100 100 


Formula 25 is a heavy duty cleanser based on phosphates; the 
trisodium phosphate contributes high alkalinity, saponifying action, 
and part of the detergency ; the TSPP effects water softening action 
by sequestering the hardness, dispersing solids and soil, and free 
rinsing. Formula 26 is representative of a dishwashing compound 
based on sesquicarbonate ; the TSPP prevents precipitation of hard- 
ness, reduces scum formation, and assures free rinsing, which permits 
air drying of dishes without formation of water spots. Formula 27 
is an example of a laundry compound for building soap solutions; 
the sodium metasilicate contributes alkalinity, exerts a protective 
action against alkaline attack on fabrics, and aids in dispersing and 
suspending the soil. The TSPP is present for its combined water 
softening and lime dispersing properties; the soda ash modifies the 
alkalinity and improves the water softening action. Formula 28 is 
a machine alkali compound, in which the caustic soda gives high 
alkalinity, TSPP effects dispersion of lime, thus reducing hard scale 
formation, and the metasilicate exerts a protective action against 
caustic attack. 


DISODIUM PYROPHOSPHATE 


The simplest acid member of the polyphosphates is disodium 
pyrophosphate, also called sodium acid pyrophosphate, dibasic sodium 
pyrophosphate, and acid pyro. This material is available commer- 
cially in the anhydrous form, having the formula Na,H.P.O,, con- 
taining 63.5 per cent phosphorus pentoxide when pure, and obtain- 
able with purity of 97.5 to 98.5 per cent. 

Disodium pyrophosphate is made by heating monosodium phos- 
phate to about 220° C. and cooling rapidly. It is used in the form 
of a white granular powder, which will absorb moisture from damp 
air, and tends to cake. This substance is soluble in cold water to 
the extent of 13 per cent at 75° F. Solutions of this acid pyro are 
not stable unless the pH is raised; a one per cent solution in water 
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has a pH of about 4.2. The properties of TSPP such as lime dis- 
persion, water softening, and its ability to dissolve iron stains and 
insoluble soaps are exhibited by disodium pyrophosphate, except 
that the solutions are acidic. 

Some examples of cleaners containing disodium pyrophosphates 
are given in the following illustrative formulas: 


13—Dishwashing Compound 29—General Cleanser 
) per cent per cent 

Sodium Metasilicate ................ OOS Orthosilicate: 2... esc: 60 
Sodium Sesquicarbonate ........ PRBY at C1SY6) 6 (21? v5 tS Oe ee Ree ee ee 20 
Disodium Pyrophosphate ........ 10 Disodium Pyrophosphate ........ 20 
Syurnetic Detergent ................ 5 —_— 

—— 100 

100 


Formula 13 is an example of a dishwashing compound, based 
on metasilicate for its dispersing and deflocculating properties, modi- 
fied with sesquicarbonate for water softening and reduction of alka- 
linity ; disodium pyrophosphate effects lime dispersion, free rinsing 
and reduction in the alkalinity due to its acid nature; the synthetic 
detergent is for cleansing, emulsifying and wetting properties. 
Formula 29 illustrates a general cleanser based on orthosilicate for 
alkalinity and deflocculating action; the alkalinity is modified with 
disodium pyrophosphate, which also imparts me dispersing and 
free rinsing properties; the soda ash improves cleansing action and 
provides a reservoir for moisture, thus preventing caking of the 
other two components. 


SODIUM TRIPOLYPHOSPHATE 


This is the most complex of the crystalline polyphosphates avail- 
able commercially. All the crystalline polyphosphates including TSPP, 
disodium pyrophosphate and sodium tripolyphosphate are produced 
by moderate thermal treatment of the orthophosphates. They are 
compounds of definite chemical composition exhibiting characteristic 
crystalline forms, and having the relatively greater stability to be 
expected from pure crystalline compounds. The glass polyphos- 
phates, such as tetraphosphate and hexametaphosphate, are not 
crystalline and somewhat less stable. 

Sodium tripolyphosphate is made by subjecting the correct mole- 
cular ratio of monosodium phosphate and disodium phosphate to 
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a proper thermal treatment, limited to somewhat over 300° C. and 
below the fusion point. 


Sodium tripolyphosphate is an anhydrous crystalline material, 
moderately soluble in water, but not hygroscopic compared to the 
glass polyphosphates. It has the formula Na;P;O;) and contains 
57.9 per cent phosphorus pentoxide when pure. The commercial 
tripolyphosphate contains about 57 per cent phosphorus pentoxide. 
It is soluble in water to the extent of 13.5 per cent at 75° F. and 
17 per cent at 150° F. It possesses the general properties of inhibi- 
tion of precipitation, sequestration, deflocculation, and suspension 
of solids, and does not revert to the orthophosphates as readily as 
the glass polyphosphates. Sodium tripolyphosphate softens water 
by the formation of double salts or mixed salts of sodium with 
calcium or magnesium, a process referred to as sequestration; since 
these double salts are relatively soluble, they do not precipitate, thus 
the precipitation of calcium and magnesium is inhibited. By this 
process water may be softened and still remain free of turbidity. 
Tripolyphosphate is intermediate between pyrophosphate and hexa- 
metaphosphate in that it has less calcium and more magnesium re- 
pressing value than metaphosphate, and more calcium and less mag- 
nesium repressing value than pyrophosphate. Tripolyphosphate has 
a medium pH; a one per cent solution in water has a pH of about 9.8. 


When small quantities of sodium tripolyphosphate are added to 
soap, the sudsing power is said to be greater than when other poly- 
phosphates, TSPP, or alkaline salts are added. This indicates that 
tripolyphosphate is an excellent soap builder. Its medium pH, which 
is approximately the same as that of neutral soap, is a desirable 
property in a soap builder. Detergents and cleansers which may be 
prepared with tripolyphosphate are illustrated by the following 
formulas: 


30—General Cleanser 31—Dishwashing Compound 
per cent per cent 
Sodium Tripolyphosphate ...... 30 Sodium Metasilicate ................ 50 
Soda Ash... cea ee 45 Sodium Tripolyphosphate ...... 20 
Sodium Metasilicate ................ 25  ssoda Ache 7 ae 10 
—— S0ap dea:..225. 20 
100 7 
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32—Laundry Detergent 


per cent 
Sola. 2. GIN ea er 30 
Camagic Sic eee ener 5 
Sodium Metasilicate ................ 25 
Sodium Tripolyphosphate........ 15, 
Synthetic Detergent ........---...-. 10 
100 


Formula 30 is an example of a general cleanser based on soda 
ash to provide alkalinity and cleansing action; the sodium tripoly- 
phosphate is added for its water conditioning action and deflocculat- 
ing power; sodium metasilicate contributes alkalinity, soil dispersing 
action, and helps reduce alkali attack on ceramic surfaces. Formula 
31 is an example of a dishwashing compound based on sodium 
metasilicate for its alkalinity and mild action on glass and ceramic 
ware: tripolyphosphate is added for its water conditioning action 
and free rinsing properties. The soda ash contributes cleansing 
action and saponifying action on fats; the soap provides emulsifying 
and wetting action, together with sudsing power. . 

Formula 32 is an example of a laundry detergent. The combina- 
tion of soda ash and caustic soda contributes alkalinity. This com- 
bination referred to as causticized ash (30%) is available commer- 
cially, although soda ash and caustic may be blended in the correct 
proportions, when causticized ash is not available. The metasilicate 
helps to buffer the alkalinity and exerts protective action against 
caustic attack. The tripolyphosphate contributes water conditioning 
action, aids in re-dissolving and removing soap film from previous 
washings, and aids in dispersion and suspension of soil. The syn- 
thetic detergent improves wetting and cleaning action, especially 
against oily or greasy soil. 

SODIUM TETRAPHOSPHATE 

The simplest of the glassy or amorphous polyphosphates is sodium 
tetraphosphate. It is, in general, an intermediate between tripoly- 
phosphate and hexametaphosphate, in respect to the properties com- 
mon to the polyphosphates. Sodium tetraphosphate is an anhydrous 
material having the chemical formula Na ,P,O:3, which corresponds 
to a P.O; content of 60.4 per cent. The commercial product has 
a slightly variable composition, usually containing approximately 60 
per cent P,Os. | 
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Tetraphosphate, as this compound is frequently called, is made 
by using the correct molecular ratio of monosodium phosphate and 
disodium phosphate to a clear melt above 625° C. and rapid chilling 
to form a solid glass. 

Sodium tetraphosphate is available in the form of glassy lumps, 
beads, or powder. It is soluble to the extent nf 60 per cent in water 
at 75° F., but for practical purposes, it is better not to exceed a 20 
per cent concentration. Tetraphosphate has a slower rate of rever- 
sion to orthophosphate than hexametaphosphate, but a slightly more 
rapid rate of reversion than tripolyphosphate. This product is some- 
what hygroscopic and should’ be protected from moist air. Tetra- 
phosphate has somewhat more calcium and less magnesium seques- 
tering value than tripolyphosphate, but somewhat more magnesium 
and less calcium sequestering value than hexametaphosphate. It is 
remarkably effective in dissolving precipitates of calcium, magnesium, 
iron, etc.; this property aids in dissolving or preventing soap films, 
which tend to dull the appearance of surfaces, Sodium tetraphos- 
phate is slightly alkaline: 0.1 to 1.0 per cent solution in water has 
a pH range of 9.0 to 8.4 at 77° F. The pH of its solutions tend to 
decline with increasing concentration. 

Some examples of formulas which serve to illustrate applications 
of sodium tetraphosphate to powdered detergents and cleansers are 
given below: 


33—General Cleanser 34—Dishwashing Compound 

per cent per cent 
Soda: Ash! 2. eee 30. Soda Ash 222233 25 
Sodium Bicarbonate ...............- 25 Sodium Bicarbonate ............... 30 
Sodium Tetraphosphate .......... 20 Sodium Tetraphosphate .......... 20 


Synthetic Detergent or Soap.. 20 Synthetic Detergent or Soap.. 25 
Bentonite ewes eee caren 5) — 


a 100 
100 
35—Laundry Detergent 
per cent 
Soda: Ash. =e aren ee 40 
Caustic Soda’ = 20 
Sodium Metasilicate 0.000.000... IE 
Sodium Tetraphosphate .......... 20 
Synthetic Detergent ................ 5 
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Formula 33 illustrates a general cleanser compound, in which the 
soda ash and bicarbonate furnish basic mixed alkalinity, the sodium 
tetraphosphate contributes water conditioning action, free rinsing 
properties, and both soil solubilizing and dispersing effects ; the soap 
or synthetic detergent adds wetting, emulsifying, and cleansing 
action, while the bentonite offers a combined abrasive quality and 
soil adsorption effect. Formula 34 is an example of a dishwashing 
compound in which the components function in a similar manner to 
that in 33, but bentonite is eliminated in favor of higher soap or 
synthetic detergent content, to increase effectiveness against the fats 
and grease encountered commonly in this application. Formula 35 
illustrates a laundry compound based on causticized ash (a mixture 
of soda ash and caustic soda) in this case 50 per cent ; the metasilicate 
aids in preventing excessive caustic attack, buffers the alkalinity, and 
aids in emulsifying soil; the tetraphosphate 1s added for water con- 
ditioning, lime and magnesium sequestering, solubilizing effect on 
soap films and metallic stains, and solids dispersion. The synthetic 
detergent contributes wetting action and detergency. 


SODIUM HEXAMETAPHOSPHATE 


The most complex of the common sodium polyphosphates of the 
amorphous or glassy type is sodium hexametaphosphate. This sub- 
stance has the chemical formula (NaPO;)6, which corresponds to a 
P.O; content of 69.6. per cent when pure. In practice, this purity 
is difficult to obtain, but the commercial product ordinarily contains 
about 67 per cent or more POs, and less than one per cent moisture. 


Sodium hexametaphosphate is made by subjecting monosodium 
phosphate to a specific thermal treatment, which involves fusion to a 
clear melt, and rapid cooling to form a solid glass. 


Sodium hexametaphosphate is available commercially in the form 
of glassy lumps, granules, powder, or flakes. This material is very 
soluble in water to the extent of 60 per cent at 75° I. In respect 
to reversion to orthophosphate in solution, it is the least stable of 
the polyphosphates. This, however, is only relative ; hexametaphos- 
phate undergoes slow reversion to the orthophosphate even in boiling 
water. This substance has greater calcium sequestering value and 
less magnesium sequestering value than any of the other common 
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polyphosphates. It is capable of inhibiting the precipitation of cal- 
cium and magnesium salts as alkalinity is increased, and when a 
sufficient concentration is used, it has the effect of redissolving in- 
soluble calcium or magnesium salts, which have been precipitated 
from solution. “Hexametaphosphate is effective in preventing ‘or 
redissolving insoluble soaps of calcium and magnesium; it reacts 
also with iron, copper, nickel, and other metals to form Solana com- 
plexes, thus preventing or helping to redissolve metallic stains in 
a washing operation. 


Hexametaphosphate aids in the dispersion and deflocculation of 
solid particles in water; this property aids in the dispersion of soil 
and gives considerable ele in preventing the dirt from redepositing 
on the cleaned surface. Hexametaphosphate is about neutral ‘when 
first dissolved in water, and an 0.25 per cent solution of the various 
commercial forms have a pH of from 6 to 8. The solutions decrease 
slowly in pH value due to the reversion of the sodium hexamata- 
phosphate to orthophosphate by rehydration. 


Sodium hexametaphosphate is used widely for its water condi- 
tioning action and its dispersing and deflocculating power. Some 
examples of the application of this substance are given in the follow- 
ing illustrative formulas: 


36—General Cleanser 37—Dishwashing Compound 

per cent per Cent 
Sodium: Wetacilicare == 50 Soda Ash...) 30 
Sodium _Hexametaphosphate.. 30 Sodium Bicarbonate ................ 25 
Soda A shige. ee teeee ee. 10 Sodium Hexametaphosphate.. 25 
rele )2)] 6 gee enass Nee ea 10 Soap or Synthetic Detergent....20 
100 100 


38—Laundry Detergent 


per cent 
Sodium Metasilicate ..000.00..00... 60 
Sodium Hexametaphosphate.... 20 
Synthetic Detergent ................ 20 
100 


Formula 36 illustrates a general cleanser; the metasilicate con- 
tributes buffered alkalinity, the hexametaphosphate is effective as 
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a water conditioner and in soil dispersion, and the soap contributes 
wetting and detergency. Formula 37 is an example of a dishwashing 
compound ; the soda ash modified with bicarbonate gives the desired 
allsalinity, the hexametaphosphate prevents hardness precipitation and 
softens the water while aiding the dispersion and deflocculation of 
dirt particles; and the soap or synthetic detergent is added for wet- 
ting, emulsifying and detergent action. Formula 38 illustrates a 
laundry compound; the metasilicate provides buffered alkalinity and 
some dispersive action, the hexametaphosphate acts as a water con- 
ditioner, sequestering agent, and deflocculating agent; and the syn- 
thetic detergent contributes wetting, emulsifying and detergent 
action. 


The Silicates 


ILICATE of soda is the name applied to a series of sodium 

silicates available commercially, which are composed of various 
proportions of sodium oxide (Na,O) and: silica (SiO,). The ratio 
of sodium oxide to silica may be varied from 1:4 to 2:1; the con- 
centration of water content may also vary. The representatives of 
the silicate groups range from liquid to solid, with a wide range 
of physical and chemical properties. For descriptive purposes, the 
silicates may be divided into four classes: orthosilicates, sesquisill- 
cates, metasilicate, and colloidal silicate solutions. 


SODIUM ORTHOSILICATE 


Sodium orthosilicate is a white crystalline solid manufactured by 
fusing a mixture of soda ash and sand, dissolving the fusion product 
in water, adding caustic soda in the correct proportion, and dehydrat- 
ing to produce a product containing from 35 to 40 per cent water. 
Complete dehydration leads to the anhydrous form, which contains 
about 65 per cent Na,O and 35 per cent SiOz. 


The hydrated orthosilicate is available in powder or small flakes, 
the anhydrous product is usually granular or powdered. Both forms 
of orthosilicate are rapidly and completely soluble in hot or cold 
water. These materials are quite stable, and do not exhibit marked 
tendencies to cake when reasonable precautions are taken 1n storage. 
Sodium orthosilicate has a powerful buffering action in the pH 
range of about 11.5 to 12.0. The presence of silica tends to protect 
surfaces from excessive caustic attack, and promotes the dispersion 
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of insoluble material, especially soil and hardness precipitates. Ortho- 
silicate exhibits considerable emulsifying power, though not as much 
as the silicates with higher silica content. Solutions of sodium ortho- 
silicate in water, depending on temperature and the presence of 
impurities, have a pH range of about 11.6 to 13. A 0.25 per cent 
Soliition has a piel onul2 se 


Some examples of detergents and cleansers are given in the fol- 
lowing illustrative formulas: 


39—Laundry Builder 40—General Cleanser 

per cent per cent 
Sod. Orthostlicate see 80 Sodium Orthosilieate .............. 50 
Sodium Tetraphosphate ........ 15 Disodium Pyrophosphate ........ 20 
Soda) Ash 25 ese. eee 5 Soda Ash. 2...2 a 20 
——  S0ap 242.4423) 10 
100 ——. 
100 
41—Heavy Duty Cleanser 42—Metal Cleaning Compound 

per cent 
Sodium: Orthosilieate em 80 soda Ash 2... 60 
Soda: A Sitteret eee 10 Sodium Orthosilicate _............ 10 
Trisodium Phosphate, Anhy- Disodium Pyrophosphate ...... 20 
CYOUS Ta. 2. lee ne aoe 10 Silicate of Soda... 5 
— Sodium Bichromate .................. 5 
100 —— 
100 


Formula 39 illustrates a laundry builder; the orthosilicate fur- 
nishes the alkalinity with some degree of buffering; the sodium 
tetraphosphate is added to reduce the precipitation of soap hardness, 
aid in dispersion of soil, and assist in removal or prevention of iron 
stains ; the soda ash modifies the alkalinity and aids detergency and 
Water softening action. Formula 40 is an example of a general 
cleanser based on sodium orthosilicate, which furnishes a strongly 
alkaline base; disodium pyrophosphate modifies the alkalinity, aids 
in preventing precipitation of magnesium hardness, improves dis- 
persion of soil, and promotes free rinsing; the soda ash assists de- 
tergency and water softening; the soap contributes wetting, emulsi- 
fying and detergent action. 


Iormula 41 represents a heavy duty cleanser; sodium orthosili- 
cate is the base contributing alkalinity and emulsifying action; soda 
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ash acts as a water softening agent and modifier for the alkalinity ; 
and trisodium phosphate exerts some detergent and emulsifying 
action in addition to water softening and free rinsing qualities. 
Formula 42 illustrates a metal cleaning compound ; soda ash furnishes 
the basic alkalinity; sodium orthosilicate 1s added for emulsifying 
action and to improve soil suspension; disodium pyrophosphate 
buffers the alkalinity, aids in removing rust, and improves the rinsing 
qualities ; silicate of soda acts in the manner of a protective colloid 
to prevent attack by the alkalies on metal surfaces, especially tin and 
aluminum ; the bichromate acts as a corrosion inhibitor. 


SODIUM SESQUISILICATE 


The member of the series of silicates next to orthosilicate in 
sodium oxide content is sodium sesquisilicate. This product contains 
NapOvand SiO, in the approximate ratio of 1.5:1.0. It 1s available 
commercially in a hydrated form containing about 39 per cent mois- 
ture, and as an anhydrous material with approximately 60 per cent 
sodium oxide and 40 per cent silica. A sodium silicate is available 
also which contains about 38 per cent Na,O, 24 per cent SiO, and 
38 per cent moisture. 


Sodium sesquisilicate is manufactured in a manner similar to 
orthosilicate, except that the silica content is adjusted to give the 
desired composition. In practice, this is accomplished by addition 
of caustic soda to the fused product. 


The hydrated sodium sesquisilicate is available in the form of 
a white, free-flowing granular solid, but the anhydrous material is 
sold more commonly in powdered form. It is readily soluble in 
either form in hot or cold water. Solutions of high concentration 
may be prepared. Sodium sesquisilicate is substantially stable, al- 
though it may have some tendency to absorb carbon dioxide from 
the air, forming soda ash. This substance should be stored in closed 
containers where possible. Sesquisilicate gives protective action 
against caustic attack, due to the silica content, which is greater 
than in orthosilicate. The emulsifying and dispersing power of 
sodium sesquisilicate is somewhat greater than that of the ortho- 
silicate. This material has a strongly buffered alkalinity in the pH 
range of 11.5-12.0, and solutions of sodium sesquisilicate in con- 
centrations of 0.1 to 1.0 per cent have a pH of 11.7-12.5. 
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Sodium sesquisilicate is used alone and in combination with other 
alkalines for many purposes. Some examples of compounds which 
may be made with this material are given in the following illustrative 
formulas: | 


43—Machine Alkali 44—-Laundry Builder 
per cent per cent 
Caustic ecoddae eee 60 Sodium Sesquisilicate .............. 70 
Sodium Sesquisilicate .............. 10 Trisodium Phosphate == 20 
TSP, Anhydrous «........<.24.,10 “Soda Ash (2. ———— 10 
Soda. Ach =e sen) aaa ee 3 —— 
Synthetic Detersent, ee. 2 100, 
100 
45—General. Cleanser 46—Aluminum Cleaner 
, ; per cent per cent 
Soda Ash 2.42...) 80 Soda Ash 00. 50 
Sodium Sesquisilicate .............. 30 Sodium Sesquisilicate .............. 25 
Tetrasodium Pyrophosphate . 20 " DSPP 2... 15_ 
Synthetic Detergent or Soap.. 20 Silicate of Soda .0.......eeeeee- 10 
100 100 


Formula 43 is an example of a laundry machine alkali based on 
caustic soda for high alkalinity, modified with sesquisilicate to aid 
in protecting surfaces against caustic attack; TSP reduces scale 
formation, improves water conditioning action, and promotes free 
rinsing; soda ash modifies the alkalinity, aids in softening water, 
and improves cleansing action; the synthetic detergent contributes 
wetting, emulsifying, and cleansing action. — 


Formula 44 illustrates a laundry builder based on sesquisilicate 
for suds building, dispersing action, and high but buffered alkalinity ; 
the TSP improves water conditioning action and aids in promoting 
free rinsability; the soda ash modifies the alkalinity and improves 
the cleansing action. Formula 45 is representative of a general 
cleanser based on soda ash and sodium sesquisilicate. This combina- 
tion gives medium buffered alkalinity, with the sesquisilicate con- 
tributing dispersing and some emulsifying action ; the pyrophosphate 
is added to suppress magnesium hardness and disperse calcium hard- 
ness; the synthetic detergent or soap exerts wetting, emulsifying, 
and cleansing action. Formula 46 suggests a combination adapted 
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to cleaning aluminum: the soda ash furnishes alkalinity and cleansing 
action ; the sesquisilicate aids in protecting aluminum from the action 
of soda ash and sand; however, the ratio of sodium oxide to silica 
pyrophosphate (DSPP), because of its acid nature, strongly reduces 
the alkalinity and aids in suppressing the magnesium and some cal- 
cium hardness; the silicate of soda acts as a protective agent against 
alkali attack. 


SODIUM METASILICATE 


The most important of the silicates used for powdered detergents 
and cleansers is sodium metasilicate, also known as metasilicate. This 
material is made in a manner similar to other silicates, i.e., by fusion 
of soda ash and sand; however, the ratio of sodium oxide to silica 
is adjusted to 1:1 which corresponds to that in sodium metasilicate. 
It is available in two forms: a crystalline hydrate with the chemical 
formula, Na, SiO;-5H.O, containing about 40 per cent water, and 
the anhydrous form, containing about 50 per cent sodium oxide. 


Sodium metasilicate pentahydrate is a white, free-flowing granu- 
lar solid; the anhydrous form is available in both granular and 
powdered forms. Sodium metasilicate is readily soluble in both cold 
and hot water. It is quite stable, although the anhydrous form exhibits 
some tendency to absorb water from moist air, but does not usually 
cake. This substance has little corrosive effect on most metallic 
surfaces even at high pH. Its action on ceramic surfaces 1s also 
minimized, even at high pH, when metasilicate is used. Sodium 
metasilicate has notable deflocculating action, tends to prevent scale 
formation in mechanical equipment, and exhibits evidence of emulsi- 
fying power, which is fortified in the presence of soaps or synthetic 
detergents. This compound is a strong alkali giving solutions with 
moderately high pH. It exhibits a strong buffering action, especially 
in the range of pH 10.5 to 11.5; water solutions of sodium metasili- 
cate in the range of 0.1 to 1.0 per cent concentration have a pH 
of 1f to 12. 


Sodium metasilicate is used widely in detergents and cleansers. 
It is adapted particularly to applications where a high pH is required 
and attack of alkali on surfaces is to be minimized. Some examples 
of compounds which contain soduim metasilicate are given in the 
following illustrative formulas: 
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47—Bottle Washing Compound 48—General Cleanser 
per cent | per cent 
Caustic Soda a. aa 90 Sodium Metasilicate .....000........ 65 
Sodium Metasilicate ................ 5 soda Ash .......2... 10 
TSE anhydious =e 5 Sodium Tetraphosphate .......... 10 
— Soap icine 15 
100 —— 
100 
49—Laundry Compound Formula 50 
per cent per cent 
Sodium Metasilicate .............. 60 Sodium Metasilicate ............. 50 
Oda eS 142s lh eee eee 20 Tetrasodium Pyrophosphate.. 20 
Trisodium Phosphate .............. 20 Sodium Sesquicarbonate ........ 20 
—— Synthetic Detergent ................ 10 
100 ae 
100 


Formula 51 


per cent 
Sodium Metasilicate ................ 50 
DOAD Jo er 40 
TSPP2222 eee 10 
100 


Formula 47 is an example of a bottle washing compound based 
on caustic soda for high alkalinity; sodium metasilicate is added to 
aid in reducing caustic attack on the bottles, and for deflocculating, 
emulsifying, and scale-preventing action; TSP in this particular 
compound is to improve the water conditioning and free-rinsing 
properties. Formula 48 illustrates a general cleanser based on sodium 
metasilicate for buffered alkalinity, soil suspending power, and soap 
building properties; the soda ash modifies the alkalinity and assists 
the cleansing action; sodium tetraphosphate is added for its lime 
and magnesium sequestration, dispersing action, and free rinsing 
quality ; the soap functions as a wetting, emulsifying, and detergent 
agent. Formula 49 is representative of a laundry compound; the 
metasilicate provides alkalinity, soil suspending action, and suds 
building (metasilicate may be used alone as a laundry compound) ; 
soda ash modifies the alkalinity and promotes cleansing action; tri- 
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sodium phosphate contributes to water conditioning and supplements 
the emulsifying and free-rinsing properties of metasilicate. 


COLLOIDAL SILICATES 


Silicates of soda in which the silica content is greater than in 
metasilicate and which have sodium oxide to silica ratios from 1:1.5 
to 1:4 may be classed as colloidal silicates. When these are in a 
liquid form, they are commonly referred to as water glass. These 
compounds are made by fusion of soda ash and sand in suitable 
proportions, and are sold commercially with a variety of properties. 

The high silica solutions are liquids with different viscosities 
having the property of losing moisture and setting or drying to glassy 
solids, whence comes the name water glass. When protected from 
the air in closed containers, they are quite stable. Their low alkali 
content makes them useful where mild alkaline action is needed as 
in soaps. They exert a preventive effect against rusting and pitting 
of iron, and when mixed with other alkalies they inhibit the alkali 
corrosion of tin and aluminum. The latter property makes colloidal 
silicates particularly valuable in formulating metal cleansers for use 
on those metals. 

Some examples of cleansers containing colloidal silicates are given 
in the following illustrative formulas: 


52—Heavy Duty Cleanser 53—Machine Alkali 
per cent per cent 
Soda AG) se COmmnCaAustic SOdat ee ti: 60 
Woe (bs 3 Sod aA assets 20 
1S Pi je LOR Ore Anhydrolisw.,...-. ae 15 
mere Vater Glass 2:ee estes 5 
100 —— 


For examples of aluminum cleaners containing the low alkali 
silicates, the reader is referred to formulas 42 and 46. Formula 52 
illustrates a heavy duty cleanser based on soda ash for alkalinity and 
cleansing action; the colloidal silicates (water glass) are added for 
detergent action and protective effect against excessive alkali attack ; 
the TSP improves water conditioning and promotes free rinsing. 
Formula 53 is an example of a machine alkali based on causticized 
soda ash; the caustic soda furnishes the high alkalinity required in 
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such operations; the soda ash modifies the alkalinity, aids cleansing 
and effects water softening; the TSP improves water conditioning 
action, reduces scaling, and promotes free-rinsing; colloidal silicate 
(water glass) is added for its inhibiting action against attack of 
glass and ceramic surfaces. 


Synthetic Organic Surface Active Agents 


OME of the surface active agents, such as soaps, have been known 
for a long time. More recently, however, surface active agents 
have been developed which are more effective than soaps for spe- 
cific ptirposes, and which do not have the limitations of soap, par- 
ticularly in hard water and in the presence of high salt concentrations. 
These surface active agents have been’ manufactured and sold on a 
commercial scale in constantly increasing quantities. The term 
“syndets” has come into common usage recently, to describe detergent 
mixtures, employing chemicals. They are described in greater detail 
in a subsequent chapter. 


Miscellaneous Components 
BORAX 


A relative of the polyphosphates in respect to molecular structure 
is sodium tetraborate, also known as sodium borate and borax. In 
this compound, the element boron takes the part of phosphorus; the 
chemical formula of sodium tetraborate is Na,B,O;, and in the 
form commonly known as borax, contains ten molecules of water. 
This substance is somewhat similar to sodium pyrophosphate in 
properties, but to a lesser degree. 


Borax is made by roasting the mineral Colemanite, found in 
California, at a low heat in a rotary furnace. The powder is sifted 
and boiled with soda ash and bicarbonate solution until decomposed, 
the calcium carbonate settles, and the solution of borax is run into 
large tanks and crystallized. 


Borax is a white crystalline solid available in granular or pow- 
dered form. It is a stable compound, but has a somewhat limited 
solubility in cold water. It is soluble to the extent of about three 
per cent at 75° F., and about 20 per cent at'140° F. Borax is a 
medium strength alkali and has a pH of about 9 in the concentration 
range of 0,5 to 2.0 per cent in water solution. This compound is 
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effective in conditioning water by at once precipitating and dispers- 
ing the lime and magnesium hardness. It leaves something to be 
desired in respect to sequestering action, and in this respect ts 
somewhat inferior to TSPP. Some examples of cleansers containing 
borax are given in the illustrative formulas below: 


54—General Purpose Cleaner 55—Dishwashing Powder 
per cent per cent 
oie) AC 0). ESO veo? eee ere eee 50 
Trisodium Phosphate .............. 20N sodium Bicarbonate 22:.......-.. 30 
Pos oe BAO SNORT neta ease eee 20 
Sodium Metasilicate ................ 10 —— 
— 100 
100 


Formula 54 illustrates a general purpose cleanser based on soda 
ash for alkalinity and cleansing action; the trisodium phosphate adds 
to the detergent action and promotes free rinsing; the borax aids in 
dispersion of solids and effectively conditions the water by combined 
softening and dispersing action; sodium metasilicate is added to 
fortify the dispersing action, to help prevent alkali attack on more 
susceptible surfaces, and to support emulsifying action. Formula 55 
is an example of a dishwashing powder based on borax for alkalinity, 
water softening action, and some dispersing power; bicarbonate is 
added to modify the alkalinity; and the soap contributes detergency 
and emulsifying and wetting action. 


ABRASIVES 


Abrasives are relatively hard granular or powdered mineral and 
vegetable or organic materials used to contribute abrasive action 
to cleansers. Among the substances used commonly are sand, 
silica, pumice, feldspar, wood, flour, ground corn cobs and corn 
meal. The first three abrasives mentioned are minerals which are 
fairly common in occurrence; the others may be obtained from 
processors of wood and cereals. The minerals are available in 
various degrees of quality, and different particle size; lightness 
of color, uniformity of grind, and freedom from impurities are the 
qualities usually sought. 

Abrasives are used to remove heavy soils from the hands or 
from inert materials. Sometimes extremely fine abrasives are used 


Plastic and metal dispenser for powdered 
hand soap installations in factory wash- 
rooms. By Federal Tool Corp. 
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to give some polishing action, especially on metals, tile or ceramic 
surfaces. In cases where the mechanical adherence of soil is very 
great, or the soil is especially thick and resistant to alkalies, an 
abrasive may be added to great advantage. The following ilustra- 
tive formulas are examples of detergents and cleansers containing 
abrasives : 


56—Heavy Duty Soap 57—Tile Cleaner 

per cent per cent 
Sodium Metasilicate ................ SMM SOG A OASH ooo cee ec cceccenectees 50 
ODD 30 Sodium Metasilicate ................ 20 
POMPE ATNG 2. .-<..-----0-20--0-000-e-sece ee. AQmmeelinie MeldSPAr 2). -2-:.<.0-.-ce5e-507, 25 
a | YES eee eee 5 
100 —— 
100 
58—Abrasive Detergent 59—Corn Meal Hand Cleaner 

per cent per cent 
‘unie __—————— SOME COlnN ECA cca oe. .... 80 
500k AS ne SMS OS ee cece 20 
Soap or Synthetic Detergent.. 5 — 
a 100 


100 


Formula 56 represents a sand soap for heavy duty cleansing. 
Soap is the basic cleansing component, which 1s fortified and 
“built” with sodium metasilicate; the latter contributes dispersing 
action and improves rinsing qualities; fine sand is included as an 
abrasive suitable for general use on hard metal or ceramic sur- 
faces. Formula 57 is an example of a tile cleaner, based on soda 
ash for alkalinity and cleansing action; sodium metasilicate pro- 
vides high soil suspending power, dispersing, deflocculating and 
emulsifying action; fine feldspar is added for abrasive action; and 
the TSP improves water softening and free rinsing qualities. Formu- 
la 58 illustrates an abrasive detergent for heavy duty cleaning jobs. 
The pumice effects the removal of soil by mechanical action, assisted 
by the alkalinity of soda ash and the wetting, emulsifying and 
detergent action of soap or other synthetic detergent. Formula 59 
illustrates a so-called corn meal hand cleanser. 


An abstract of the Federal Specifications for Mechanic’s Hand 
Soap P-D-221 calls for a harsher compound, contaiming siliceous 
material of specified fineness. 
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Mechanic’s Hand Soap P-D-221 


Minimum Maximum 
Sodium Carbonate and/or Borax................-.. 2% 5% 
Anhydrous Soda Soap. =a 17% ae 
Insoluble Siliceous Material.............................. 60% 16% 
Matter Volatile at 105° to 110°... 5% 


The particle size of the mix and other details are given in the 
complete specification. 

Federal Specification P-S-628 is also used as a so-called me- 
chanic’s hand soap, where the water softening, detergency and 
abrasive action are all furnished by the borax. When used on the 
hands there is insufficient water thereon to dissolve the borax 
rapidly, hence it acts as an abrasive. 


Mechanic’s Hand Soap P-S-628 


Minimum Maximum 
Anhydrous soda Soapes=. === 23% 27% 
Borax’ %n...5 ee 12% 17% 


The particle size of the mix and other requirements are given 
in the complete specification. 

The formulation of a powdered hand cleanser is determined 
by the purposes it is to be used for. If the material is to be used 
mainly in offices where girls are employed, blander ingredients are 
required, such as finely powdered cornmeal or sawdust. Soda ash 
which gives a “bite” should not be present. For use in a machine 
shop, garage or printing plant, coarse grind corn meal, corn cobs 
Or pumice can be incorporated to advantage. The cornmeal used 
in any formulation should be of the degerminated type. 


FILLERS 


Fillers are materials which exert little or no effect on the 
properties and action of a cleanser except to serve to dilute more 
powerful agents to lower cost, or to simplify their handling, meas- 
usement or use. Among the more common fillers are salt (sodium 
chloride) and sodium sulfate. The latter is sometimes referred 
to as a “builder,” since it has been shown by some investigators 
that soap and synthetic detergent solutions are somewhat more 
efficient washing agents in the presence of moderate concentrations 
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of sodium sulfate and certain other neutral salts. Sodium chloride 
should not be used in any formula containing soap. 

Sodium chloride, common salt, occurs naturally as a mineral 
in deposits all over the world. It is recovered also from sea water 
or natural brine by evaporation. Solar evaporation accounts for 
some of the salt produced; but in the United States, it 1s obtained 
mainly by evaporation of natural brines under vacuum. This sub- 
stance is a white granular or fine crystalline solid, which is soluble 
in water to the extent of 26.7 per cent at 75° F., and 28.1 per cent 
at 212° F. Although neutral, sodium chloride solutions tend to 
corrode many metals, and where prolonged contact of a surface 
with saline solution is to be encountered, a suitable inhibitor should 
be used. In the case of iron and steel, an inhibitor such as sodium 
bichromate is of value. 

Sodium sulfate, also known as Glauber’s salt and “salt-cake,” 
is found in the minerals thenardite and glauberite, which occur in 
the Canadian lakes region. But sodium sulfate is obtained chiefly 
as a by-product of the reaction of sodium chloride and sulfuric 
acid, for the manufacture of hydrogen chloride; it is also a by- 
product in the manufacture of ammonium sulfate, by treating nitre- 
cake (sodium bisulfate) with ammonia. Sodium sulfate is avail- 
able as a white, granular or powdered crystalline solid, in the form 
of a hydrated or anhydrous salt. The hydrated form may contain 
seven or ten molecules of water of crystallization to each molecule 
of sodium sulfate, corresponding to motsture content of 47 per 
cent and 56 per cent, respectively. The crystalline hydrates are 
efflorescent, tending to lose water of crystallization; for some 
purposes the anhydrous material must be used. Sodium sulfate 
decahydrate (56 per cent moisture) is soluble in water to the 
extent of 29 per cent at 75° I°.; the heptahydrate (47 per cent 
moisture) is soluble up to 31 per cent at 70° I. The water solu- 
tions of sodium sulfate are substantially neutral. 

Fillers or builders are used for practical and economic reasons. 
They are cheap diluents for powdered detergents and cleansers, 
and may be used advantageously where greater bulk is desired. 
Thus, a more powerful compound may be diluted with a filler: 
to fit standard directions for a common application ; to make quantt- 
ties used sufficiently great that the usual measuring devices may 
be used; to increase the size of the package to increase sales. Fillers 
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should not be used haphazardly, particularly with synthetic deter- 
gents; a practical limit exists, beyond which fillers should not be 
added, if performance is to be maintained. 


Dishwashing Compounds 


AND dishwashing compounds are suggested in Formulas 12, 

13, 23, 26, 31, 34, and 37, while Formulas 1, 2, 3): 
28, and 55 are machine dishwashing compounds. An abstract of 
the Navy Specification for “Detergent Dishwashing” 51D 8 is as 
follows: 


Dishwashing Detergent 51 D 8 


constituents per cent by weight 
Minimum Maximum 

Moisture. €2.....25 ee oo 25% 
Alkali (as Na,O) =e eee 30% 45% 
Phosphates (as P,O2)2=. === 20% = 
Silieates (as SiQ,).. eae 8% oan 
Carbonates (4s °CO)). === a or 20% 
Insoluble Matter. .........c..00..ccccccc ecco cceccccceeccecceeee. e 1% 
Fotalot BLO. SiO), and CO, 35% 
Total of Na,O, P,O,, SiO, and CO............... 70% = 
Inert (other than moisture and insoluble matter) 3% 


Permissible constituents include sodium phosphates, sodium car- 
bonates, sodium metasilicate, moisture, and small proportions of 
sodium hydroxide and synthetic detergents. As is obvious from 
a glance, the above is not a formula, but a set of limitations on 
what may constitute a formula. Numerous federal and government 
agency specifications are set up in this manner, presumably to 
allow for variations in different manufacturers’ formulas. 


As pointed out previously in the description of the various 
formulas, the chemical constituents and their percentages in the 
formula may be varied widely or within limits, depending upon 
the intended use, the type of soil to be removed, the chemical con- 
tent, temperature of the water to be used, and the finished cost of 
the formula. 
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Detergent-Sanitizers 


Sanitizers or detergent-sanitizers as they are more commonly 
referred to, are a recent commercial development in the sanitary 
chemical field. The simplest way to describe or define a detergent- 
sanitizer would be as an agent that combines cleaning and sanitizing 
properties. A clearcut definition of the word “‘sanitize” ts difficult be- 
cause of the varied opinions throughout the industry. It is generally 
conceded, that for the protection of the health of the public it 1s 
desirable to destroy all disease producing organisms which may be 
found on transferable mediums such as dairy equipment, eating 
utensils, glassware, etc. Often this process is impossible without 
complee disinfection, so that the term “sanitize” refers to the selec- 
tive reduction of the disease producing organisms to a point ad- 
judged a safe level by public health requirements. 

It is essential that any product formulated as a detergent-saniti- 
zer be successful from both the standpoint of bactericidal effective- 
ness, as well as ability to clean efficiently. Simple recognition of the 
fact that the product must primarily be a good detergent or its use 
is wasted is apparent when consideration is given to the effect of 
using a disinfectant by itself. Most disinfectants (Note: the term 
“disinfectant” refers to a complete kill of all organisms) to do the 
equivalent bactericidal job, would of necessity be less expensive than 
the cleaner-sanitizer. The reason for choosing the cleaner-sanitizer 
would be to simplify the cleaning and sanitizing process with a po- 
tential labor cost reduction due to the combined operation. 

Formulation of a detergent-sanitizer could be based on chlorine- 
liberating compounds, quaternary ammonium compounds, or modi- 
fied phenols as the bactericidal agent. At the present writing, the 
quaternary ammonium compounds in conjunction with synthetic 
detergents have gained the most popularity. It is necessary to choose 
non-ionic detergents for compounding with the cationic “quats’’ as 
the formulation of an anionic detergent with a cationic agent, results 
in a reaction which means general incompatability between the two 
types. This, of course, rules out the use of any form of soap with 
the quaternary ammonium compounds. 

Since non-ionic synthetic detergents are excellent hard-surface 
cleaners, generally good results in cleaning may be obtained in dish- 
washing, for example, through the use of such a product. Often 
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these formulations contain builders to give a synergistic cleaning 
action or for the incorporation of some specialty quality in the pro- 
duct. Examples of this would be organic or inorganic sequestering 
agents to compensate for water hardness, brightening agents, de- 
odorizing agents, or alkaline salts to increase the product’s alkalini- 
tv and detergency. 


Again a cautioning is made to the formulator to choose properly 
and test these additives so that the bactericidal properties of the 
product are not inhibited. Although a high degree of compatibility 
exists between the quaternary ammonium salts and the non-ionic 
detergents, care must be taken in selecting the basic combining 
ingredients. This is evident because in some instances the bactericidal 
efficiency of the cationic agent is reduced or even completely in- 
activated by the addition of the non-ionic. In many cases, the germi- 
cidal efficiency is greatly lowered by improper ratios between the 
active ingredients. A suggested ratio in such a formula would be 
approximately 21% parts non-ionic to one part quaternary ammonium 
chloride compound. The dilution of this product in end-use would 
be to a concentration of 200 ppm “quat” and 500 ppm (parts per 
million) detergent for best results. Thus because of the difficulty 
to predict performance, it is recommended that all formulations be 
carefully tested before being placed on the market. 


The use of detergent-sanitizers also has inherent disadvantages. 
Due to the fact that only certain types of detergents may be used, 
there is a reduction in possible final quality. For example, the non- 
ionic detergents are good initial foamers, but the foam has low stabili- 
ty in the presence of soil such as grease. This is especially important 
in dishwashing where foam is all important to the great majority of 
the users. If it were possible to add the more foam-stable anionic 
synthetic detergents, better products would result. Also, a disadvant- 
age of the combined cleaner-sanitizer is the build-up of deposits and 
films on glassware after regular use. These deposits are quite diffi- 
cult to remove and often require separate acid products and a good 
deal of elbow grease for removal. These deposits do not occur to as 
great an extent or as quickly when a quaternary ammonium com- 
pound is used alone as a disinfectant rinse. 


For this reason and for the reason that there is much higher 
bactericidal efficiency in a plain ‘“quat’’ many technical people feel 
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very strongly that the operations of cleaning and sanitizing should 
be separate and not in the same tank with a single product. 

A growing use for phenolic germicides is in sanitizing cleaners 
used on walls, floors and stationary equipment. Also increasing in 
popularity is the use of such products in carpet cleaners to prevent 
odor formation and spotting by microorganisms. The major charac- 
teristics of the phenolic germicides which contribute to their populari- 
ty in these fields are their compatibility and retention of germicidal 
activity in natural soaps and anionic detergents, minimum objection- 
able odor, prolonged antimicrobial action and economic advantages. 

Attractive sanitizing cleaner formulations with good germicidal 
activity can be prepared with phenolic germicides without much 
difficulty. An effective phenolic disinfectant cleaner is represented 
by the following basic formula: 


Coconut Oil Soap (Anhydrous basis) 15% By Weight 
Alkyl Aryl Sulfonate 4% ” x 
Sodium Tripolyphosphate 2% ” i‘ 
Ortho-benzyl-para-chlorophenol* 4% ” 2 


Water to make 100% 

In formulating a product like the above, the phenolic material 
is dissolved first in the concentrated liquid soap or synthetic deter- 
gent. When a clear solution is obtained, the other ingredients are 
added. Finally, the mixture is diluted to the desired concentration 
with water and is ready for use. 


Sanitizer-Deodorants 

The combined cleaner-disinfectant-sanitizer-deodorant performs 
these four important operations at the same time and in one opera- 
tion. The use of this type of simultaneous cleaner-disinfectant offers 
a major labor saving economy to the user. 

Some disinfectants are labeled as a cleaner and a disinfectant. 
However, the directions for use of these products regularly requires 
cleaning first and then disinfecting . . . two separate and distinct 
operations. Ordinary disinfectants cannot be considered to perform 
their proper function in the presence of dirt. This is due to the fact 
that the organic matter in dirt destroys the value of the germicidal 
agent used. Ordinary disinfectants have a small percentage of soap, 
sufficient only to form a solution or emulsion. Their cleaning power 
is secondary. The usual practice is to pre-clean the surface, then 


*Manufactured by Monsanto Chemical Company under the tradename “Santophen 1’’. 
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disinfect. If a disinfectant is used as a soap to preclean, it naturally 
follows that the low soap content usually found in ordinary disinfect- 
ants will not give satisfactory cleaning performance which would be 
experienced for this pre-cleaning operation from the use of a product 
which was primarily a cleaner. 


SURFACE ACTIVE AGENTS 


HE term “surface active agent’ may be applied to any 

chemical that exhibits the property of orientating itself 

between two interfaces in such a way that it becomes a 
coupling agent, bringing the interfaces into more intimate contact. 
The interface may be between liquid and gas, such as water and 
air, in which case a foaming agent results. Or, the interfaces may 
be between solid and liquid, such as cotton and water; in which 
a wetting agent results. Or, the interfaces may be between two 
immiscible liquids, such as water and oil, where the surface active 
agent lowers the interfacial tension so that an emulsion is formed, 
in which case an emulsifying agent results. If the surface active 
agent combines wetting and emulsifying properties to a sufficient 
degree, together with other necessary properties too complicated 
for easy definition here, the surface active agent is called a de- 
tergent. 


The Chemical and Engineering Dictionary defines a “surface active 
agent” as ‘a substance that tends most strongly to concentrate on 
surfaces,” a “detergent” as “any material that aids in removing 
undesirable matter from the surface to be cleaned”; and an “alka- 
line detergent” as “a water soluble product having an alkaline 
reaction and detergent qualities, but containing no soap.” Obvi- 
ously, these dictionary definitions are condensed and allow broad 
interpretation. 


Surface active agents, in general, have some or all of the fol- 
lowing properties: wetting-out, dispersing, emulsifying, penetrating 
and cleaning. Soap is the oldest, the best known, and still the 
most commonly used surface active agent. Soap has been the main 
cleaning agent for several hundred years. Within the past thirty 
years, considerable effort and research have been directed to the 
development of surface active agents to perform specific tasks, 
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not handled satisfactorily with soap. Conditions in the textile in- 
dustry, particularly, require an agent which: can perform in hard 
water. Poor rinsing or precipitation of insoluble soaps on _ the 
textiles, due to the mineral content of the water, were among the 
problems encountered using soap on some of the cleaning, degreas- 
ing, and dyeing operations. Among the first of the substitute ma- 
terials developed was sulfated castor oil or Turkey red oil; next, 
it was discovered that the sodium sulfonate of naphthalene, to 
which a short chain of carbon atoms had been attached, had surface 
tension depressant properties. 

While these new materials, in general, improved some process- 
ing operations by reducing surface tension, particularly under 
conditions involving the presence of acids, alkalies, and hard water, 
they had little cleaning value and, being produced from rather 
expensive basic products, they increased operating costs. As the 
research program progressed, it became more evident that the 
product must exhibit some of the best properties of soap, without 
the disadvantages-of soap. 

The earliest of the synthetic detergents to invade the com- 
mercial field were the sodium salts of the higher alcohol sulfates, 
which had many of the properties of soap. They compared well, 
as far as detergency, wetting, and foaming power were concerned ; 
and in addition, their calcium and magnesium salts were water 
soluble, and did not precipitate from hard water solutions. Then 
the alkyl aryl sulfonates were introduced; they were stable in hard 
water and acid solutions, had excellent detergent and wetting prop- 
erties, and were manufactured from low-priced petroleum, rather 
than the costlier vegetable oils necessary to produce the higher 
alcohol sulfates. 


The production of synthetic detergents in the early 30’s was 
insignificant, but today there are over 700 trade name products 
on the market, and production totaled almost 1.1 billion pounds 
in 1950. New plants were constructed and expansion of existing 
facilities will enlarge this production considerably. 


The surface active agents may be classified according to the 
raw materials used in their manufacture: that is, petroleum and 
coal tar products, such as the alkyl and alkyl-aryl sulfonates; 
detergents based on synthetic organic chemicals, as the sulfonated 
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succinic acid esters, polyglycol ethers; and those based on fats, 
such as the sulfated fatty acids, amides, and esters. 

For purposes of application, the surface active agents are 
divided into groups based on their chemical structure and behavior 
in solution. Accordingly, the following classifications apply: anion 
active, cation active, and non-ionic agents. 

The sulfated alcohols, and the sulfonates generally belong in 
the anion active group. The quaternary ammonium compounds are 
representative of the cation active group; and the polyethylene 
ether of lauryl alcohol is an example of the non-ionic type. Surf- 
actants are divided further into classes based on performance as 
wetting agents, detergents, penetrants, emulsifiers, dispersing agents, 
and foaming agents. It should be emphasized, however, that 
these classes are not at all exclusive, since the effects which charac- 
terize the performance of a surface active agent in each of the 
above classes are observed with all such compounds, since they are 
closely interrelated. One function, such as detergency, will usually 
predominate in a particular surface active agent, and it is on the 
basis of the predominating function that the agent is classified for 
a specific use. 

Although many tests, based on measurements of viscosity, sur- 
face tension, and other physical properties have been developed 
for estimating wetting and detergency, most of these methods leave 
much to be desired in correlating test results with practical per- 
formance. The more direct, empirical methods, in which stand- 
ardized tests closely approximate the conditions under which the 
compound is to be used, give more satisfactory correlation generally, 
although they are not so accurate or reproducible as the other 
methods. The matter of testing surface active agents 1s still in 
a controversial state. It seems advisable, therefore, to consider 
all testing methods, and then select those compounds which seem 
best adapted to the particular practical application for which they 
are to be used. 

Surface active agents, for use in powdered detergents and 
cleansers, should be selected on the basis of applicability, and 
extent to which they impart the desired properties. This may appear 
obvious, but it is emphasized since the surfactants frequently com- 
bine several properties; so that the commonly used term, “wetting 
agent” may be applied to a surface active agent which actually 
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is more effective as a detergent than as a wetting agent. The com- 
patibility of the surfactant to the other components should be con- 
sidered also. In an alkaline formulation, the surfactant should be 
stable to alkali, etc. It is desirable that the final formulation, in- 
cluding the surfactant, be tested under actual conditions of use ; 
otherwise, a laboratory test which approximates actual conditions 
as neatly as possible should be employed. 


A surface active agent should be used in the quantity required 
to give the desired results, and the formula should be properly 
balanced to assure optimum performance. Some examples of de- 
tergents and cleansers containing synthetic organic surface active 
agents of the anionic type are given in the following illustrative 
formulas, 


54—General] Cleanser 55—Heavy Duty Cleanser 
per cent per cent 
Sodium Sesquicarbonate.......... 65 Soda Ach 22. 50 
Synthetic Detergent ................ 20. ISPP a eee 25 
VSP #2 eee 10 TSP, Anhydrous 2.2 15 
—— Synthetic Detergent .............. 10 
100 —— 
109 
56—Aluminum Cleaner 57—Laundry Compound 
per cent ) per cent 
Sodium Metasilicate ................ 40 Sodium Sesquisilicate ............ 60 
Sodium Tetraphosphate .......... 30 SPP... 2.2 10 
Synthetic Detergent ................ 30 Synthetic Detergent ................ 30 
100 109 
58—Machine Alkali 59—Dishwashing Compound 
percent percent 
Caustic soda “2..2...)...— 90 Sodium sequicarbonate .......... 60 
Sodium metasilicate .............. 5 TSPP nad ee 20 
Sodawashiaea. eae 3 Synthetic detergent ................. 20 
Wetting@acent 2... 2 


Synthetic detergents now often contracted to the term “syndets,” 
containing about 30 percent of “active material’? and 70 percent of 
sodium sulfate or other filler or “builder” are sold, usually in a spray- 
dried form, as “soapless soaps.” Formula 54 illustrates a general 
cleaner based on sesquicarbonate for medium alkalinity; the syn- 
thetic detergent contributes cleansing action and should be chosen 
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to give some wetting and emulsifying properties; TSP 1s added to 
supplement the dispersing and emulsifying action of the synthetic 
and ‘to improve water softening and free-rinsing qualities. 

Formula 55 is an example of a heavy duty cleanser based on soda 
ash for alkalinity, cleansing action, and removal of permanent hard- 
ness; the TSPP aids in dispersing the lime precipitate and sequesters 
the magnesium hardness; TSP improves the water conditioning 
action, contributes to detergency, and promotes free-rinsing; the 
synthetic detergent gives emulsifying, penetrating, and some wetting 
power. 

An aluminum cleaning compound is shown in formula 56. The 
metasilicate has a buffered alkalinity which will not attack the metal 
surfaces and also provides good soil suspending power; the tetra- 
phosphate sequesters the lime and magnesium hardness, aids in de- 
flocculation of solids, promotes free-rinsing; the syndet exerts 
emulsifying action, promotes wetting and contributes powerful clean- 
ing action. Formula 57 illustrates a laundry compound suitable for 
use with or without soap. The sodium sesquisilicate furnishes the 
basic buffered alkalinity together with good soil suspending power: 
the TSPP aids in dispersion of lime, sequesters the magnesium hard- 
ness, and promotes free rinsing; the synthetic detergent acts in man- 
ner similar to soap but can be selected to give better detergency, 
wetting, and emulsifying action. 

A machine alkali is represented by formula 58; the caustic soda 
furnishes the high alkalinity required: sodium metasilicate reduces 
scale formation and inhibits caustic attack, especially on ceramics 
and glass; the soda ash removes hardness and promotes cleansing ; 
the wetting agent speeds penetration of soil, promotes free rinsing, 
and reduces spotting. Formula 59 illustrates a dishwashing compound 
based on sesquicarbonate for mild alkalinity and water softening 
action; TSPP conditions the water, aids in dispersing solids, and 
promotes free rinsing; the synthetic detergent provides the wetting, 
emulsifying, and cleansing action. 

Manufacturers of chemical specialities do not usually produce 
their own synthetics, but purchase a trade name product from a basic 
manufacturer and incorporate the synthetic into their own formulas. 
Many of the surface active agents are liquids and are marketed 
either as a concentrate or dilute aqueous solution. It should be 
mentioned that oil soluble types of surfactants are available also. 
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Approximately five chemical types of synthetic detergents re- 
present 90 percent of the bulk market, they are the alkyl aryl sulfon- 
ates, alkyl sulfates, and sulfonates, sulfonated amides, and the sulfon- 
ated monoglycerides. More than 50 percent of the total surfactant 
market is held by the alkyl aryl sulfonates, 20 to 30 percent are 
primarily wetting agents, with the remaining 10 to 20 percent re- 
presenting emulsifiers and germicidal agents.. 

The alkyl aryl sulfonates fall into the category of detergents 
and wetting agents, and are of the anionic type, ionizing in water 
like soap. They are used in the chemical specialties field for car 
washing and dishwashing compounds. 

Car washing compounds may be (1) a dry mixture of an alkyl 
aryl sulfonate with sodium sulfate, sodium bicarbonate or sesqui- 
carbonate, to reduce activity and lower cost while providing bulk, 
(2) a spray dried bead mixture of alkyl aryl sulfonate and sodium 
sulfate, which provides a bulk package of little weight, or (3) a water 
solution of the allsyl aryl sulfonate. The most accepted formulas of 
dry mixtures for car washing contain from 10 to 40 percent alkyl] 
aryl sulfonate, while most of the liquid formulas contain from 3.5 
to 10 percent alkyl aryl sulfonate in water. 

One of the advantages of using a synthetic as a Car avacimere 
that the car does not have to be dried after washing. This is a definite 
time saver, and synthetic car washes are fast replacing the old soap 
type materials. To obtain best results, directions for washing should 
be followed closely. Powdered products are generally mixed in 
water, using about one ounce per gallon, depending on the active 
material in the product. If a liquid wash is used, mix about one-half 
of a pint of detergent concentrate with water in a ten quart bucket. 
The ratio may be varied, depending on the concentration of the de- 
tergent. It 1s important that the bucket and sponge or towel used be 
absolutely clean. In washing the car, it is suggested to start at 
the bottom, first washing the fenders, then the hood, and the body, 
leaving the wheels until last. After one section is washed, rinse off 
before it dries. Use a hose without nozzle, as a low pressure is pre- 
ferred. Stop rinsing when bubbles disappear. If the rinsing is con- 
tinued too long, water spotting may result. When the last section is 
clean, rinse the entire car lightly and allow to dry. If a few water 
spots are noticed when the car is dry, go over these places lightly 
with a towel or chamois. Grease or oil spots should be removed 
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before washing, by rubbing them with a cloth moistened with the 
undiluted synthetic. Mix a fresh bucket of solution for each car 
wash. If any section of the car dries before rinsing, apply detergent 
solution to the entire section again and rinse off. Do not wash car in 
hot sunlight. 


Another method of using the car wash compound, is to pour 
the solution into a one-half filled bucket and agitate the diluted 
solution until considerable foam has formed. Only the foam may be 
used to clean the car. The advantage of this method is that the 
solution in the pail does not get dirty, and only clean foam is used at 
all times. 


The synthetics have found considerable favor for use in dish- 
washing, since the drying of dishes and glasses is unnecessary and 
no water spotting occurs. In addition, there is no tendency for the 
detergent to leave a film, as in the case of the old-style dishwashing 
powders, even in hard water sections. 


In dishwashing compounds of the dry of powdered type, many 
formulas are available for either hand or machine use. I‘or hand 
dishwashing, the compound should contain a synthetic detergent 
which has good foaming action, in addition to good detergent proper- 
ties. It may be combined with mild chemicals such as sesquicarbonates 
and polyphosphates to keep the alkalinity low, and be non-irritating to 
the skin of the dishwasher. For machine use, the powdered detergent 
mixture should contain a synthetic detergent of the non-foaming 
type, since foam in the machine is undesirable. Stronger alkalies 
are used in compounds for mechanical washing; as the operator 
handles the detergent only while adding the required amount of the 
dry compound to the machine. Anionic or non-ionic synthetics are 
equally valuable in these products. Although the majority of these 
products are dry mixtures, containing alkyl aryl sulfonates, there 
are several liquid non-ionics on the market today which are having 
favorable sales as light duty detergents for cleaning dishes, glass- 
ware, and painted walls. The principal disadvantage of the liquid 
synthetic detergents is the necessity of packing cither im glass or 
specially lined drums and cans. The high activity of the liquid form 
causes ordinary metal containers to corrode and contaminate the 
product. The corroded container may also leak. 


Several of the non-ionic synthetic detergents are used in con- 
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junction with cationics of the quaternary ammozuium group as 
combined detergents and sanitizers for single operation dishwashing. 
Non-ionics are used also to some extent, in combination with various 
soaps. A small percentage of a non-ionic in a floor soap increases the 
wetting and emulsifying action of the soap. Uowever, it may also 
react with the flooring, for example it may soften the cement holding 
the linoleum to the floor, or dissolve the resin content of wooden 
floors, leaving the floor stringy. In combination with soap for sham- 
poo or hand soap use, the action is similar. Lathering qualities are 
sometimes improved, but the strong defatting action tends to remove 
the natural oils from the hair and skin. This drying effect tends to 
cause brittleness of the hair and cracking of the skin. Emollients are 
sometimes added to these products to counteract the defatting 
action 

The increased use of synthetic detergents in the household and 
in industry has presented a new problem to sewage treatment 
chemists. It was observed that during the early part of each week, 
when most family washes are done, the settling tanks used in sewage 
treatment did not settle their contents properly. At first, this was 
puzzling, but the condition is now blamed on the increased concent- 
ration of wetting agents in the water. A similar problem is encounter- 
ed at drinking water intake sections, during low water periods, with 
the settling of flocs in alum treatment tanks. 

With the increased use of synthetic detergents, the concentration 
of surface active agents in metropolitan sewage has reached annoy- 
ing proportions in some localities. Their extreme surface activity 
inhibits settling in treatment plants and the activity is not lost during 
treatment. Tests indicate that different types of synthetic surface 
active agents vary in their effects, but that in almost all cases trouble 
can be expected at concentrations greater than 5 p.p.m. In general 
the household types of synthetic detergents have greater inhibiting 
action than the industrial wetting agents. The problem became acute 
in New York, duing the low water season of 1949, No solution is in 
sight yet, although chemists and engineers are working on the 
problem.’ Two immediate problems are apparent: (1) to develop an 
analytical procedure for detecting small quantities of the several 
score compounds, used commonly for soapless cleaning, and (2) to 
find a way of decomposing the compounds, or of counteracting their 
persistent dispersing action. 


LABELING AND PACKAGING 


S a class, sanitary chemical products are not as well packaged 
as many products in other fields such as paint, foods, hard- 
ware and kindred items. This is particularly true in the 

case of the larger packages, that is from one gallon up to large 
drums, and from ten pounds to barrels for dry materials. In the 
smaller sizes usually packaged for the household market, however, 
most marketers of insecticides, disinfectants, deodorants, polishes, 
oor waxes and the like have displayed greater progress since 


the end of World War II. 


Where makers of sanitary chemicals have bent every effort to 
improve formulas when the occasion presents, they have as a class 
been slow to change outmoded packages, or even label designs. This 
has been true chiefly in the larger sizes or so-called “bulk” packages 
for the industrial and institutional trade where it has been main- 
iained that eye-appeal of label or package is of minor importance. 
However, the trend has been toward better packaging and labeling 
inasmuch as good packaging has come to be associated almost un- 
consciously with good products. Some types of bulk packaging in 
common use ten years ago would not get by today. 


If sales volume permits, all-over lithographed cans or other 
metal containers are advantageous. Not only do they give a much 
more attractive package, but they save time and bother in labeling. 
However, where a large variety of products in different sizes is 
put out and where the distribution of each is limited, the initial 
cost could be prohibitive. Some can suppliers stock one and five 
gallon cans lithographed in solid colors. With a properly printed 
label attached, they are the next best thing to an over-all litho- 
graphed can. The printed label colors should harmonize with the 
can. Can and label colors can furnish product identification. In 
asmuch as the labeling and sale of so many sanitary chemical products 
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are closely regulated by federal and state laws, the general subject 
of legal requirements and a resume of the laws involved are 1n- 
cluded in this chapter on “Labeling and Packaging.” 


In designing a label, attention should be given to each of the 
following points: 


1. Legal requirements. 

2. Attractive design and color scheme. 
Oe Product name. 

4. Trade mark or symbol. 

5. Description and uses. 

6. Directions. 


Among other requisites, a label should attract favorable atten- 
tion; stimulate interest and desire; encourage purchase and re- 
purchase. The old-fashioned plain printed label had a low batting 
average in these respects. The design should be simple, individual- 
ized and strong, rather than the gingerbread type with intricate 
designs of leaves, birds, etc., around the border. 


The effective use of color is unquestionably worth the cost, but 
the color scheme must be well chosen. The selection of colors in- 
volves a fundamental knowledge thereof, and familiarity with color 
relationship as well as an understanding of the mechanical limita- 
tions of presses, papers and inks. Not only does a harmonious 
color combination improve a label, but it aids in attracting atten- 
tion. The design and color scheme of a package should be entrusted 
to an artist specializing in this work. 


A short, euphonious, easily pronounced name is best remem- 
bered. Many a re-order has probably been lost because of a tricky, 
tongue twisting name that only a memory expert could recall. A 
descriptive name is often preferred, though it is occasionally some- 
what difficult to select one that has not been registered previously 
by someone else. 


Failing to select a suitable and original name, recourse may be 
taken to a coined word or to a word not found in the dictionary, 
on which there is less chance of someone else claiming priority. 
To be on the safe side, it is advisable to have a search made in 
the U. S. Patent Office at Washington before adopting any name. 
The Patent Office Gazette, published weekly, lists, illustrates and 
indexes registered patents and trade marks, together with applicants’ 
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names. It also enumerates, by title, the package labels on which 
copyrights have been 1ssued. 


If a concern has a trademark or some other distinguishing mark 
which it has used on present and past packages, literature or letter- 
heads, and which has become widely known, for the sake of con- 
tinuity it may be well to retain it on all new labels, thus enabling 
customers to recognize the product immediately as having been 
manufactured by the particular firm. Whole “families” of similar 
labels are used throughout a line of products also for this purpose. 


It is advisable to make the description of the product as brief as 
possible, consistent with requirements. A general rule is that the 
less said on the label the better. The description should be brief and 
pointed. Many manufacturers err in believing that they are in duty 
bound to give a veritable life history on the label. Then it must 
perforce be set in such small type that practically no one will read 
it. In addition, too much type matter lessens the attractiveness of 
the whole package. If for any reason at all, considerable reading 
matter is necessary, it is preferable to have it on a side panel or 
on the back of the package, so that it tells the story without inter- 
fering with the unity and beauty of the general appearance, or, 
if preferred, a miniature booklet or leaflet may be attached to the 
package. 


The day of the medicine. man, whose concoction would cure 
everything, is now in the dim past. A product that is advertised 
for scores of uses probably will not be used extensively for any 
of them. As a rule, people buy an article for one purpose and are 
not particularly interested in a number of side issues. For instance, 
if a person buys an insecticide, the chances are 999 out of a thousand 
that he wants to kill insects with it. Yet it 1s surprising that instead 
of concentrating fire on the fact that the fluid will kill insects, a 
few manufacturers detract from the main purpose of the label and 
scatter their shot by label claims that BLANK Insecticide 1s also 
fine for cleaning windows, taking chewing gum off carpets and 
draperies, polishing furniture, refreshing the atmosphere and other 
questionable claims, while there are other specific and far more 
suitable products to do these things. If a consumer should happen 
to use the material for one of these purposes and the results should 
fall short of those obtained by use of some other material specifi- 
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cally made for the purpose he would naturally lose confidence in 
the article and might not purchase it a second time. 

While every manufacturer knows, or should know, how his 
materials should be used to obtain optimum results, he should 
not assume that the customer has this same knowledge. On every- 
day articles with which people are famihar, instructions may be 
useless or redundant. [For instance, everyone knows how to use 
a jar of mucilage or a tube of tooth paste. On the other hand, 
people are not equally acquainted with sanitary chemicals and it 
is surprising how they are misused. An instance of this 1s that 
porters have been known to pour undiluted coal tar disinfectant on 
the floor and mop up with it. People apply rubless wax to a floor 
and try to polish it while still wet. A complete list of the ways 
in which sanitary chemicals are improperly employed would be 
extensive. 

Of course, it does not follow that the person purchasing an 
article will follow instructions, but nevertheless it 1s desirable to 
state on the label exactly how the material is to be employed. Then 
if the customer fails to follow instructions, the manufacturer ts 
not at fault. 

Most manufacturers aim to have their labels conform to lega 
requirements, though through misunderstand’ng, carelessness or 
ignorance of requirements, they sometimes miss their aim. The 
smaller manufacturer or repacker is more likely to go astray for 
the reason that he frequently does not know the requirements and 
cften because of ignorance fails to obtain the necessary information. 
In most cases, there is no willful attempt to violate the law. Of 
course, there are exceptions, as a minority of unprincipled persoiis 
are to be found in every calling. 

“Following the leader” is one of the pitfalls that a new or un- 
informed manufacturer is liable to skid into. lor instance, a con- 
cern will decide that there is a good field for disinfectants to be 
sold in bottles through the hardware and drug stores. Some widely 
advertised brand has a large sale and the proposition looks attrac- 
tive, so the manufacturer or bottler will put out what he thinks 1s 
« similar product, copying claims, instructions, etc. In the first 
place he has no way of knowing if the advertised brand conforms 
strictly to the law, but assumes that a large organization knows 
its business. In the second place he usually takes no pains to 
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@e@eraim whether his material is evactly the same... it frequently 
is not. And so with consistent regularity, the manufacturers who 
“follow the leader” are cited by the Department of Agriculture, 
or the Federal Trade Commission, or others, and action is brought 
for violation of the law. Their excuse frequently is that their 
product is the same (so they thought) as so and so’s. Therefore, 
their label per se should have been all right. 


Labeling Requirements 


The sale of products incorporating economic poisons presents a 
problem of precautionary labeling for the protection of both the 
manufacturer and user which is not encountered in labeling non- 
poisonous products. Accidents involving the use of arsenicals, cresol 
compounds, mercury and compounds, phenols, caustic soda, pe- 
troleum distillates, various insecticides, etc., necessitate correct and 
adequate labeling instructions to safeguard the consumer. To define 
and warn against the dangers of a product, it is essential for the 
manufacturer to recognize all the inherent hazards. Obviously, to 
do this, he must be thoroughly familiar with the properties of the 
product. Where new chemicals are involved, extensive testing and 
analysis, prior to marketing, may, be needed to provide the necessary 
data. 


The Federal Government includes specifications for poison, 
caution and warning labeling provisions in the 1947 Federal In- 
secticide, 'ungicide and Rodenticide Act, which covers all products 
containing one or more of a list of 71 active ingredients. The 
chemicals included in this law are classified into one of the following 
four groups: 


1.) Highly toxie products which require the word “poison,” the 
skull and cross-bones and an antidote statement including gireétions 
to call a physician, and a warning statement. 


'2.) Those products which fall in a class immediately below the 
highly toxic and in general include formulations having a toxicity 
down to one-tenth of the highly toxic class. The label of this class 
does not require the skull and cross-bones but does require a warn- 
ing statement. 


3.) This group embraces products having hazards below class 2 


ee 


Rotary vacuum filler with: housing re- 
moved to show actual operation. (Rear 
view) Working on Roman Cleanser 
Bleach at their Detroit plant in half-gal- 
lon bottles at 172 per minute. Equipment 
by U. S. Bottlers Machinery Co., Chicago. 


LABELING AND PACKAGING 417 


but to a degree which still requires some caution and usually in- 
cludes toxicities down to about one-tenth of those in class 2. This 
class requires a caution statement. 

4.) The fourth class is comparatively free from danger. 

A review of the 1947 Federal Act by C. C. McDonnell (Soap 
and Sanitary Chemicals, No. 12, 120-121, 1949) presents the general 
provisions of this law, including that: (a), in case “the preparation 
is highly toxic to man” the name and percentage amount of cach 
active ingredient must be stated on the label: (b) that the label 
accompanying economic poisons contain directions for use which 
are “adequate for the protection of the public’; (c) that the label 
contain “a warning or caution statement, which may be necessary 
and if complied with adequate to prevent injury to living man 
and other vertebrate animals, vegetation, and useful invertebrate 
animals”; (d) that the product is misbranded if “when used as 
directed or in accordance with commonly recognized practice it shall 
be injurious to living man or other vertebrate animals, . . . to 
which it is applied, or to the person applying such economic poison” ; 
(e) that ‘any economic poison which contains any substance or 
substances in quantities highly toxic to man, . . . the label shall 
bear... the skull and crossbones, the word ‘poison’ prominently 
(in red) on a background of distinctly contrasting color, and a 
statement of an antidote for the economic poison.” (The skull and 
crossbones need not be in red); and (f) that the information re- 
quired to be on the label or labeling be “prominently placed thereon 
with such conspicuousness . . . and in such terms as to render it 
likely to be read and understood by the ordinary individual under 
customary conditions of purchase and use.” 

The act also provides that it is unlawful for any person to 
distribute, sell, or offer for sale in any Territory or in the District 
of Columbia, or to ship or deliver for shipment from any state 
to any other state, certain white powdered insecticides, including 
the arsenicals and fluorides, unless they have been distinctly colored 
or discolored; or ‘‘any other white powder economic poison which 
the Secretary ... shall, by regulation, require to be distinctly colored 
or discolored.” 

The act authorizes the Secretary (of the U.S. Department of 
Agriculture) “to determine economic poisons, and quantities of 
substances contained in economic poisons, which are highly toxic 
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to man; to determine standards of coloring or discoloring for eco- 
nomic poisons,” and to prescribe poison, caution and warning label- 
ing and antidotal statements, before such products may be registered. 

The poison labeling requirements of the law are very broad and 
quite complicated, and subject to a considerable degree to interpre- 
tation by the Secretary of Agriculture. Since the requirements are 
new for these types of products and no recognized standard poison 
labeling for them has ever been adopted, the Department's require- 
ments since the Act became effective have been subject to changes 
and adjustments from time to time. 

Additional caution or warning statements have been required 
to appear on the labels of many products, but, in most cases, products 
for uses which over the years had been found to be safe and effective 
were accepted for registration. Use experience was considered to 
be one guide to the problem. However, it soon became apparent 
that use experience could not be trusted in all cases (E. L. Griffin, 
Soap and Sanitary Chemicals 28, No. 1, 122-123, 1952). For 
example, DDT, while known to be poisonous at first was con- 
sidered to be quite safe in use, but further experimental work 
showed that it was stored in the fat of animals when taken into the 
body and that it appeared in milk of dairy animals. It was also 
found that rather small amounts taken over long -periods of time 
could cause liver changes. With this information it besame necessary 
to revise our views on the proper use of DDT, and in the spring 
of 1949, a notice was issued to manufacturers requiring that the 
directions for use of insecticides containing DDT should be such 
as. to avoid their use on or around dairy animals or their feed, or 
on feed intended for animals being finished for slaughter. 

More recently, information concerning the chronic toxicity of 
chlordane has become more disturbing. Chlordane is more volatile 
than DDT and is thus more readily taken into the body by inhala- 
tion. It is also absorbed readily through the skin. Its chronic toxicity 
is higher than that of DDT and danger from constant exposure to 
it is therefore greater. Under the circumstances it does not appear 
that its use in large amounts where people are continuously exposed 
to it is justified, and on September 15, 1951, an interpretation was 
issued notifying manufacturers that use of chlordane insecticides 
as space sprays in households or as residual sprays over large areas 
in such places should be discontinued. It was recognized that these 
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insecticides were valuable for use in the control of such insects as 
roaches, ants, and silverfish, but their control could be accomplished 
by spot treatments of infested areas. Such treatments appeared to 
be safe and no objection to them is raised. The labeling of house- 
hold insecticides containing chlordane should show clearly the limita- 
tions of their uses. The oil base products should not contain over 
2% per cent of chlordane and this should be reduced if other 
chlorinated insecticides, such as DDT, are present. Since the danger 
is one of chronic rather than acute poisoning, it has not appeared 
necessary to change immediately at the expense of discarding pres- 
ently packed stock and prepared labeling. One year has been 
allowed to use up this material. However, when a imaniracturer 
prepares new labeling even before September 15, 1952, the indicated 
changes should be made. 

While the old products have been accepted largely on the basis 
of use experience, new chemicals coming on the market for insecti- 
cidal purposes present quite different problems. It is necessary 
in such cases to have adequate pharmacological work, as well as 
tests covering effectiveness, to justify registration of such products. 
The amount and type of work which is needed will depend upon 
the type of product’and its intended use. If a product is intended 
for use in such a way that people are continuously exposed to it, 
or so that it will contaminate the food supply, a very searching 
study is needed to make sure that it is safe when used. Such a 
study might need to cover the effects from inhalation, skin absorp- 
tion, or ingestion in smaller amounts over long periods Ou eLimMe: 
If the product is to be used for purposes which will not contami- 
nate foods, and if people are exposed to it only to a minor extent, 
or can protect themselves against absorption of the poison, a much 
less thorough study is necessary. This 1s particularly true if the 
acute toxicity to a number of kinds of animals is low and if it 
shows no serious chronic effects. 

In considering possible dangers through contamination of foods 
by insecticides, the Insecticide Division consults with the Food and 
Drug Administration, which is charged with euarding the quality 
of foods in interstate commerce. Manifestly, if use of an insecti- 
cide on a food is going to destroy the value of the food, such a 
use is to be avoided. Likewise, when an insecticidal chemical is 
likely to be injurious to people applying it sof toupcople inmtite 
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vicinity where it is applied, the Division consults with the Public 
Health Service, which is charged with investigating matters of 
that sort. 

Frequently it is found that the information which a manufacturer 
has obtained about a new chemical is sufficient to justify registration 
for uses where the dangers are of a lower order, as for example, 
outside use for non-food purposes, before it is sufficient to justify 
uses which will cause closer or more continuous contact with people. 

It is suggested that any manufacturer requiring more informa- 
tion in connection with the Federal Insecticide, Fungicide, and 
Rodenticide Act, contact the Insecticide Division, Livestock Branch, 
Production and Marketing Administration, Washington 25, D.C. 
This department has been helpful and cooperative in aiding manu- 
facturers who are faced with problems in connection with the Act. 


State Labeling Requirements 


It would simplify matters for the manufacturer if he could 
follow requirements of the Federal Insecticide, Fungicide and 
Rodenticide Act and other Federal Laws, and then be in the clear 
to market and ship his products anywhere in the United States. 
However, a number of state laws complicate the matter consider- 
ably. 

The sale and labeling of many sanitary products, notably insecti- 
cides, disinfectants, fungicides, weed killers, rodenticides, moth 
specialties and the like are regulated by law in 41 of the 48 states. 
No two laws are exactly alike. Some require registration of products 
with law enforcement officials of the states. Others merely set up 
regulations covering labeling, composition, recommended uses, etc., 
end require no registration of products. 

In most cases, fees are charged for registration, the fees varying 
in amounts from state to state and according to the number of 
products registered. In addition to these regulations in 41. states, 
products sold in interstate commerce are regulated also, as already 
noted, by the Federal Insecticide, Fungicide and Rodenticide Act 
of 1947. 

In addition to the laws themselves, which regulate insecticides, 
disinfectants, fungicides, rodenticides, and weed killers, numerous 
modifying or explanatory regulations have been issued by the various 
state law enforcing agencies and by the U.S. Government. In the 
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case of the Federal Act, enforcement is directed by the Department 
of Agriculture which also handles the registration of products under 
this act. No registration fee is required for products registered with 
the U. S. Department of Agriculture under the federal law. 

Because of the varying nature of the state laws governing the 
Peiieerire and sale of insecticides, disinfectants, and other so- 
called “economic poisons,’—thus termed frequently even though 
they may be wholly non-poisonous,—no set of rules can be laid 
down to guide manufacturers and others who do business in various 
states. If business is done in more than one state, that 1s eal 
manufacturer ships any of his products across a state line, those 
products are subject to the federal law and he must abide by that 
law, in addition to the laws of all states in which he sells his goods, 
and must register with the U.S. Department of Agriculture in 
Washington. Where a manufacturer sells in several states, it is 
imperative that he know the requirements of the laws of those 
states. Because they would fill a volume as large as this one and 
because they change from year to year, it 1s impracticable to set 
them down here. 

Those manufacturers who would make certain that they are 
complying with all laws of the states wherein they sell their goods 
as well as with the Federal Law should have in their possession for 
reference a copy of the “Compilation of Economic Poisons Laws” 
covering all “economic poisons,” including insecticides, disinfectants, 
rodenticides, weed killers and the like. This is a locse-leaf volume 
which gives not only the full text of the laws of all states, including 
the Federal Law, Canada, Hawaii, Alaska, but also all explanatory 
regulations put out from time to time by the states and the U. S. 
Department of Agriculture. The “Compilation of Laws” is issued 
by the Chemical Specialties Manufacturers Association, 110 East 
A2nd St., New York, 17, N. Y. for its membership, but copies are 
also sold to those outside of the Association. Corrections and new 
regulations, including new laws and changes, are issued annually 
by the Association to all holders of copies of the “Compilation” who 
pay an annual fee of ten dollars. 

There are also diverse local codes and ordinances in effect apply- 
ing to pest control operators and extermination. There are also 
a number of codes, ordinances, regulations and laws applying to 
eating establishments. 
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Steps toward making uniform the various sanitation laws apply- 
ing to eating places were urged by W. F. Snyder, executive secretary, 
National Sanitation Foundation, Ann Arbor, Mich., in order to 
relieve such establishments from the present conflicting maze of 
regulations. Speaking to the Associated Tavern Owners of America, 
he explained that “there are 11 Federal agencies which define food 
sanitation, an average of three state agencies in each state which 
argue the subject, and the individual official opinion which character- 
ize regulations from many of these agencies.” On the local level, 
“it is even more confusing when health departments refuse to accept 
reciprocal inspection and cannot agree with sanitation standards or 
requirements.” 


Another Government agency which the seller and advertiser of 
sanitary chemical products must keep in mind in phrasing his label 
and advertising claims is the Federal Trade Commission. Since the 
inception of the Wheeler-Lea Amendments in May, 1938, the Federal 
Trade Commission has been given more effective control and greater 
jurisdiction over all advertising. 


Caustic Poison Act 


For complete text of the Act and regulations for its enforcement, 
see Appendix. The act applies to preparations containing any of the 
following in a concentration of percentages (by weight) as shown 
below or more: 


Hydrochlome acid (HCL) (an 10 
Sulfuric Acid (H,S@)) 2 10 
Nitric Acid (HNO; ) 2.02 5 
Carbolic Acid C,11O; 1) 5 
Oxalie Acid’ (H,C,0) ) 10 
Any salt-of oxalic acid 22) 10 
Acetic Acid (HGlH.O; 20 
Hypochlorous acid or its salt (except chlorinated lime) 

to yield available chlorine =.= 10 
Potassitm Hydroxide (KOR) 10 
silver Nitrate (AgNO; )) 222 5 
Ammonia Water (Ni,) 5 


These products are subject to the law when shipped or delivered 
for shipment in interstate or foreign commerce for sale or exchange, 
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or sold, or oftered for sale, or held for sale or exchange in any terri- 
tory or possession of the United States or in the District of Columbia 
or offered for importation into the United States. 


” 


It is required that labels bear the word “poison,” the common 
name of the caustic or corrosive substance, directions for treatment 
in case of accidental injury and the name and place of business of 
the manufacturer, seller, packer or distributor. These markings are 
uot required unless the caustic or corrosive substances mamedui tive 
act are in retail packages or containers designated “suitable for 
household use.” The Food and Drug Administration as a general rule. 
has been applying the act to containers of one gallon or less for 
liquids and ten pounds or less for dry materials. There are a number 
ot exceptions, such as caustic soda in 25, 50 or 100 Ib. drums sold 
for use in chemical toilets, and drums of disinfectants containing five 
per cent or more of phenol. 


The word “poison” must be in uncondensed gothic capital letters. 
lf a letter 0! 24 point size or larger is found on the label the word 
“poison” must be shown in a type of at least 24 points (Y inch high). 
If the largest letter in the label is less than 24 point size the letters 
for the word “poison’”’ must not be smaller than the largest letter. 
It must also be placed parallel with the main body of the reading 
matter. No particular color is required but it must be printed “on 
a clear, plain background of a distinctly contrasting color.” 


Containers must bear directions for treatment in case of accidental 
personal injury. The antidote should preferably appear immediately 
following the word “poison.” All of the substances covered by law 
require antidotes for treatment in case of both internal and external 
injury and some of them, in addition, one in the event of injury to 
the eyes. The type must be easily legible. The acceptable antidotal 
treatments are listed in a pamphlet published by the Food and Drug 
Administration (Service and Regulatory Announcements, Caustic 
Poicon No. 2). 


If a preparation is marketed under a trade or fanciful name and 
contains any of the substances covered by law, the name ot the par- 
ticular substance must be stated also. If the firm name on the jabel 
is other than that of the manufacturer, it must be qualified by such 
words as “packed for,” “packed by” or “distributed by” or by other 
appropriate expressions. 
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Food, Drug and Cosmetic Act 


The Federal Food, Drug and Cosmetic Act( previously referred 
to, is still another law which the sanitary chemical manufacturer must 
keep in mind in composing the labels and phrasing the claims for his 
products. While this act does not apply to insecticides, disinfectants, 
nor as yet to soaps, as such, all products of this type become subject 
to the provisions of the act if any therapeutic or medicinal claims 
are made for them, or 1f, in the case of soaps particularly, claims are 
made that the product possesses other than detergent properties. 

If insecticides or disinfectants carry remedial claims, or if they are 
designed to control certain types of insects that are dependent upon 
an animal host for their existence when such insect is a disease 
carrier, they become drugs in the sense that the commodities are 
intended for the ‘‘prevention of disease in man or other animals.” 
Soaps specifically are excepted from the scope of the act, but when 
the manufacturer makes a claim for any product that it will beautify, 
promote attractiveness or exert a curative or medicinal effect, the 
product automatically becomes subject to the restrictions of the law. 
Thus, for example when a manufacturer makes skin beautifying 
claims for his soap or recommends his pine oil disinfectant for use as 
a “bath oil,” both products would become subject to the Food, Drug 
and Cosmetic Act. 

One of the features of the new act which occasioned considerable 
confusion in the trade following the effective date, June, 1939, was 
the provision that packages are considered misbranded if the con- 
tainer is so made, formed or filled as to be misleading. In general the 
purpose of this provision was to assure that containers, of whatever 
form they might be, bottle, jar, can, carton, tube, etc., should not ap- 
pear to have greater capacity than they actually possess. Thus bottles 
with long necks, bottles of heavy glass, those with deeply indented 
sides, containers packed in over-sized cartons, tubes with excessively 
large crimps, etc., all are considered to be in violation of the act, 
subjecting the packer to misbranding charges. 


Contested Labeling Cases 


The Agricultural Marketing Administration of the U. S. Depart- 
ment of Agriculture enforces the 1947 Federal Insecticide, Fungicide, 
and Rodenticide Act. The Food and Drug Administration, Federal 
Security Agency, enforces the Caustic Poison Act, the Food, Drug 
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and Cosmetic Act and certain other regulatory laws. The Federal 
Trade Commission has broad general powers over advertising claims, 
Clc. 


After studying the various Federal laws applying to sanitary 
chemical products and as a further guide toward what to claim and 
what not to claim on labels and advertising, a manufacturer would 
do well to peruse regularly Notices of Judgment, Citations, and Cease 
and Desist Orders published by the enforcement meencies. lt 15 
helpful to read these current notices and by writing direct to each 
agency, one may be placed on their mailing lists to receive copies of 
these Notices of Judgment, Citations, and Cease and Desist Orders. 
(A partial check list developed at random from the cases on record 
follows. Names of companies involved are deleted for obvious 
1easons. ) 


Notice of Judgment Under the Caustic Poison Act 


MISBRANDING OF DRAIN PIPE SOLVENT. .PLEA OF GUILTY. 
FINE, 150... . 


This product contained a dangerous caustic or corrosive substance and 
was not labeled in the manner the law requires that such substances be 
labeled. 


On . . . the United States attorney for the District of 
acting upon a report by the Secretary of Agriculture, filed in the district 
court an information against the .. . . alleging shipment by said 
company in violation of the Federal Caustic Poison Act, on or about 

mye. . from the State of . . -. into the State of 

of quantities of . . . Drain Pipe Solvent, which was a dangerous 
caustic or corrosive substance in packages suitable for household use and 
which was misbranded. 


The article was alleged to be misbranded in that the word “poison,” 
appearing on the label, was not in uncondensed Gothic capital letters of 
24-noint size nor in type as large as the largest type on the label; the 
label did not bear the convmon name of the caustic or corrosive substance, 
namely, sodium hydroxide; the name . . . borne on the label, was 
not qualified to show that... Manufacturing Co. was distributor 
of the product; and the label did not bear adequate and complete direc- 
tions for use in case of accidental personal injury. 


On .. . aplea of guilty was entered on behalf of the defendant 
and the court imposed a fine of $15. 


Acting Secretary of Agriculture.- 
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LIBEL FILED: Eastern District of Oklahoma 

ALLEGED SHIPMENT: ........ from Chicago, Ill. 

PrRopUCT: 78 cases, each containing 48 cans, of lye at..... The arti- 
cle contained sodium hydroxide in a conceritraticn of 10 percent or 
more and was a dangerous caustic and corrosive substance in retail 
packages suitable for household use. 

LABEL, IN PART: (Cans) “13 Ounces Net Weight High Test Lye.” 

NATURE OF CHARGE: Misbranding, Section 2 (b) (8), the label on the 
cans of the article did not bear the word “poison” in type as large as 
the largest type on the label. 

The article was alleged also to be misbranded under the provisions 
of the Federal Food, Drug, and Cosmetic Act applicable to drugs, as 
reported in notices of judgment on drugs and devices, No. 2447. 

DISPOSITION: The claimant, having consented to the entry of a decree, 
judgment of condemnation was entered and the product was ordered 
under bond for relabeling under the supervision of the Federal Security 
Agency. 


Cease And Desist Orders And Stipulation 
Federal Trade Commission 


in the Matter of 
*e** TABORATORIES, DOCKET NO...... 
2 Corporation 
Findings As To The Facts And Conclusion 

Pursuant to the provisions of the Federal Trade Commission Act, 
the Federal Trade Commission on July 7, 1949, issued and subsequently 
served upon the respondent, **** Laboratories, a corporation, its com- 
plaint charging said respondent with the use of unfair and deceptive 
acts and practices in commerce in violation of the provisions of that 
Act. The respondent’s answer to said complaint was filed on August 11, 
1949, and pursuant to leave granted the answer was amended by an ap- 
propriate document filed on September 26, 1949. Subsequently, a stipula- 
tion was entered into by and between the respondent and Assistant 
Chief Trial Counsel of the Commission, in which it was stipulated and 
agreed that subject to the approval of the Commission the statement of 
facts contained therein may be taken as the facts in this proceeding in 
lieu of evidence in support of and in opposition to the charges stated in 
the complaint, and that the Commission may proceed upon said statement 
of facts to make its report, stating its findings as to the facts, includ- 
ing inferences which it may draw from the facts admitted, and its con- 
clusion based therein and enter its order disposing of the proceeding 
without the presentation of argument or the filing of briefs. The 
respondent further expressly waived the filing of a trial examiner’s 
recommended decision. Thereafter, this proceeding regularly came in 
for final hearing before the Commission upon the complaint, the respond- 
ent’s amended answer, and the stipulation as to the facts, said stipu- 
lation having been approved, accepted and filed; and the Commission, 
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having duly considered the matter and being now fully advised in the 
premises, finds that this proceeding is in the interest of the public and 
makes this its findings as to the facts and its conclusion drawn therefrom. 


Findings As To The Facts 


Paragraph One: The respondent, *** Laboratories, is a corporation 
organized, existing and doing business under and by virtue of the laws 


@fetne State of ...... with its principal place of business located 
at 


ee eri tr ee 


Paragraph Two: The respondent is now, and for several years last 
past has been, engaged in the sale and distribution of two preparations 
designated as “Blank Insecticide” and “Blank Insecticide Concentrate,” 
both advertised as food insecticide. The formula for Blank Insecticide 
is as follows: 


Mmmm WHI ATG Loo ooo oc. sn sen cece cnececesesnnesocteceseeoscnsesnsnsesceonee 0.07 % 
SRE aT dn TG MUTE og oan ince cde dd cscase deans exeescandectosdeccdadesadacnese 0.27% 
B-Butoxy-B’-Thiocyanodiethyl Ether ...........00.00000...020..... 1.69% 
Sh OF ll SEE ta 0.55% 
PeemeOCmIVIMe Al Oi) o..c......00cc-ccccecescgescccscescccssconcsvssesccesenscce 97.42% 


Blank Insecticide Concentrate contains a smaller proportion of refined 
mineral oil and larger proportions of the other ingredients. 

The respondent causes and has caused its preparations, when sold. 
to be shipped from its place of business in the State of .........000000... to 
purchasers thereof located in various other States of the United States 
and in the District of Columbia. The respondent maintains, and at all 
times mentioned herein has maintained, a course of trade in its said 
preparations in commerce among and between the various States of 
the United States and in the District of Columbia. The respondent’s 
volume of business in said preparations in said commerce is substantial. 

Paragraph Three: In the course and conduct of its aforesaid busi- 
ness, and for the purpose of inducing the purchase of its said prepara- 
tions, in commerce, the respondent has made and is making many 
statements and representations relating to the value and effectiveness 
of its said preparations by means of advertisements in the form of 
leaflets, pamphlets, and circular letters. Among such statements and 
representations contained in said advertisements concerning Blank 
Insecticide Concentrate is the following: 

“Blank Insecticide Concentrate is a liquid insecticide containing 
Mewrernrum ..............-. the only type of insecticide proven safe for use 
around food products.” 

Among the statements and representations contained in said adver- 
tisements concerning Blank Insecticide are the following: 

“Blank Insecticide is a ‘specific’ aid in the control of all insects 
infesting flour mills (granary and rice weevil, cadelle, confused flour 
beetle, Mediterranean flour moth, saw-tooth grain beetle, Indian moth, 
silverfish, cockroaches, and other hard-to-kill insects).” 


+32 SA NID Ase 7h NG: ie 


“It is a liquid ‘contact type’ spray containing pyrethrum  skill- 
fully blended with modern synthetics and is to be regarded as a 
specific aid in the control of those hard-to-reach and harder-to-kill 
weevil, roaches (water bugs), flour moths, and silverfish (fire brats) 
in their egg, larval, and adult stages.” 

“High toxicity. Besides being extremely lethal to insects the toxic 
and repellent action of Blank Insecticide remains for several hours 
after spraying.” 

“To the user. Blank Insecticide offers the incomparable advantages 
of non-toxicity, pleasant odor, and freedom from fire hazard.” 

“Blank Insecticide is safe to use, it is non-poisonous, will not 
stain, taint, or leave an odor in bakery products.” 

“Blank Insecticide is safe for use around humans and warm- 
blooded animals.” 

Paragraph Four: Through the use of the foregoing statements, and 
others similar thereto, the respondent has represented, directly and 
by inference, that pyrethrum contained in Blank Insecticide Concentrate 
is the only insecticide safe for use around food products; that Blank 
Insecticide, when used as directed, will kill food insects in all stages 
of insect life; that the toxic and repellent effects of Blank Insecticide 
will remain for several hours after spraying; that said preparation 
creates no fire hazard; and that Blank Insecticide will not taint or 
leave an odor on food products. 


Paragraph Five: There are insecticides other than those containing 
pyrethrum which are safe for use around food products if proper 
precautions are taken. Furthermore, Blank Insecticide Concentrate 
contains other active insecticidal ingredients in addition to pyrethrum. 
The recommended method of application of Blank Insecticide is by 
spraying. When sprayed it will kill only those insects, insect eggs and 
insect larvae with which it comes in contact, and for this reason will 
not kill all insects in any stage of life that may be in a room when 
the spraying is done. The toxic and repellent effect of Blank Insecticide 
on insects invading a storeroom or warehouse after the place has been 
sprayed depends on a number of variable factors including the type 
of spraying equipment used and the density of the mist in the room at 
the time. It is therefore not possible to fix any particular time after 
spraying within which invading insects will be killed or repelled. Blank 
Insecticide contains ingredients that are toxic to humans and warm- 
blooded animals, but the preparation is not toxic to humans or warm- 
blooded animals when used as directed. Unless this preparation is 
used as directed it does constitute a fire hazard. If sprayed directly 
on food or bakery products, Blank Insecticide will impart an odor or 
.taste to them. 

Paragraph Six: The Commission is of the opinion, therefore, and 
finds, that the statements and representations referred to in Paragraphs 
Three, Four and Five are false, misleading and deceptive. 
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Paragraph Seven: The use by the respondent of the aforesaid false, 
misleading and deceptive statements and representations has the tend- 
ency and capacity to mislead and deceive a substantial portion of the 
purchasing public into the erroneous and mistaken belief that such state- 
ments and representations are true and the tendency and capacity to 
cause such portion of the public, because of such erroneous and mistaken 
belief, to purchase substantial quantities of the respondent’s prepara- 
tions. 

Conclusion: The acts and pract:ces of the respondent as herein found 
are all to the prejudice and injury of the public and constitute unfair 
and deceptive acts and practices in commerce within the intent and 
meaning of the Federal Trade Commission Act. 


In the Matter of Docket” NO... 
#**** T oboratories, Order to Cease 
a corporation and Desist 


This proceeding having been heard by the Federal Trade Commission 
upon the complaint of the Commission, the respondent’s amended answer 
thereto, and a stipulation as to the facts entered into by and between 
the respondent and Assistant Chief Trial Counsel of the Commission, 
which stipulation provides, among other things, that without further 
evidence or other intervening procedure the Commission may proceed 
upon the complaint, amended answer, and stipulation to make its report, 
stating its findings as to the facts, including inferences which it may 
draw from the facts admitted in the stipulation, and its conclusion 
based thereon, and enter its order disposing of this proceeding without 
the presentation of argument or the filing of briefs; and the Commis- 
sion, having made its findings as to the facts and its conclusion that 
the respondent has violated the provisions of the Federal Trade Com- 
mission Act: 

It is ordered that the respondent, **** Laboratories, a corporation, 
and its officers, agents, representatives and employees, directly or 
through any corporate or other device, in connection with the offering 
for sale, sale or distribution in commerce, as “commerce” is defined in 
the Federal Trade Commission Act, of insecticides designated “Blank 
Insecticide” and “Blank Insecticide Concentrate,” or any other prepara- 
tion or preparations of substantially similar composition or properties, 
whether sold under the same names or under any other names, do 
forthwith cease and desist from representing, directly or by implication: 

(a) That any of said preparations, when used as directed, will 
kill all insects in any stage of life: provided, however, that this 
shall not prohibit the representation that such preparations will 
kill insects in any stage of life which they actually contact. 

(b) That any of said preparations are not toxic to humans or 
warm-blooded animals, without qualifying the representation in 
each instance, in immediate conjunction or connection therewith, 
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in letters of equal size and conspicuousness, to clearly indicate that 
the preparations must be used as directed; 

(c) That the use of any of said preparations will not create 
a fire hazard, without qualifying the representation in each instance, 
in immediate conjunction or connection therewith, in letters of 
equal size and conspicuousness, to clearly indicate that the prepa- 
rations must be used as directed; 

(d) That any of said preparations may be sprayed directly on _ 
food products without leaving an odor or taste; 

(e) That insects invading a storeroom or other enclosure within 
any particular time after it has been sprayed with any of said 
preparations will be killed or repelled; 

(f) That pyrethrum is the only insecticide which is safe for use 
around food products. 

It is further ordered that the respondent shall, within sixty (60) 
days after service upon it of this order, file with the Commission a 
report in writing, setting forth in detail the manner and form in which 
it has complied with this order. a 


oe as * * : Firs. tec 


Federal Trade Commission 


Washington 
In the Matter of 
Jones Company, A 
a corporation, Stipulation No................. 
and 
John Jones, and File No................. 
John Doe, = 2 2 
Individuals : Se : 
Stipulation as to the Facts and 
Agreement to Cease and Desist 
Jones Company, an. ...2...2).2. corporation, with its principal 
office and place of business located) in 2... , and John 


Jones and John Doe, individuals and officers of said corporation, en- 
gaged in the business of offering for sale and selling a poison for the 
Norway, or brown, rat, designated “Jones Rat Killer,” in interstate 
commerce, entered into an agreement, in connection with the offering 
for sale, sale and distribution thereof, to cease and desist from. dis- 
seminating any advertisement in regard thereto which represents 
directly or by implication that: 

(a) This product is a sure method of getting rid of rats; 

(b) The United States Government, or any department, branch, 
or agency thereof, has approved, endorsed or recommended ; this 
product; Ee 

(c) Rats which consume this product go outside..to. die; or 
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(d) As small amounts as one nibble or one lick of this product 
constitute a lethal dose. 
Jones Products Comvany, John Jones and John Doe further agreed 
that they, and each of them, will limit their claims of effectiveness for 
the said product to the brown, or Norway, rat. 


Federa] Trade Commission 
Washington 
In the Matter of 
Henry Roe, 
an individual, trading as 
ABC Products Company 
Stipulation No, .......... ..- 
NSN re re eens 
Stipulation as to the Facts and 
Agreement to Cease and Desist 
eenry Roe, an indivdual, trading as ABC Products Company, with 
-his principal place of ee Weteeu Gc Clim imieseegs 2a 2128.5 seen taceeee , engaged in 
offering for sale and selling in commerce, preparations for the hair 
designated ABC Hair Cream, ABC Shampoo and ABC Concentrated 
Shampoo, entered into an agreement, in connection with the dissemina- 
tion of advertising relating to those products, to cease and desist from 
representing directly or by implication: 

(a) That the preparations prevent ba'dness or grow hair; 

(b) That the preparations promote or insure a healthy scalp or 
head of hair; 

(c) That the preparations rid or free the scalp of dandruff, in 
excess of the temporary removal of loose dandruff scales by sham- 
pooing, or correct or end dandruff; 

(d) That the preparations relieve or cure an itching scalp in 
excess of temporarily relieving minor cases of itching of the scalp; 

(e) That the preparations have any beneficial effect upon the 
hair in excess of the removal of superficial dirt, grease and loose 
dandruff scales. 

a ee 
Federal Trade Commission 
Washington 
In the Matter of 
Smith Chemical 
Laboratory, Inc., 
a corporation, 
and 
officers thereof 
Stipulation No. ............. 
POM 0. 8 necro se 
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Stipulation As to the Facts and 
Agreement to Cease and -Desist 
Smith Chemical Laboratory, Inc, a...) corporation, 
with its principal place of business in ................-.c0::0000-- , and officers and 
owners thereof, engaged in the business of offering for sale and selling 
principally to restaurants, taverns and similar establishments for use in 
cleaning or in connection with the cleaning of glassware, dishes and 
other eating utensils, a chlorine disinfectant designated **** and two 
detergent preparations designated **** and ****, in interstate com- 
merce, entered into an agreement, in connection with the offering for 
sale, sale and distribution of these products, to cease and desist from 
representing directly or by implication: 

(a) That **** or **** will sterilize dishes, glassware or other 
eating utensils, or will render them germ-free; 

(b) That ****** will sterilize dishes, glassware or other eating 
utensils; 

(c) That any combination of **** and **** will sterilize or dis- 
infect dishes, glassware or other eating utensils; 

(d) That **** is composed wholly of minerals or that it is a 
mineral-chemical development; 

(ec) That any State or city has given its official approval or 
endorsemert of **** for use as a sterilizer, when such is not a 
fact; and from representing directly or by implication in connection 
with the offering for sale, sale and distribution of any of their 
products, in commence as aforesaid, 

(f) That they are engaged in importing; and 

(z) That they are engaged in exporting, when they do not, in 
the regular course of their business, sell and ship or otherwise dis- 
tribute their products to customers outside of the Continental United 
States. 


% K a Ba 


Federal Trade Commission 
Washingon 
In the Matter of 
1-2-3 Soap Co., Inc. 
a corporation, and 
John Doe, 
individually and as an 
officer of the corporation. 
Stipulation No. ............ 
File No. 23... 
Stipulation As to the Facts and 
; Agreement to Cease and Desist 
i-2-3 Soap ComelNC 22. 2 ee corporation with its princi- 
pal office and place: of business located in .......0..00.000.04.2......., and John 
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Doe, president of the corporation and maintaining supervision, domin- 
ation and control over its affairs, advertiser-vendors, engaged in the 
business of offering for sale and selling, among other products, a 
powdered hand soap designated “My Hand Soap,” in interstate com- 
merce, entered into an agreement, in connection with the offering for 
sale, sale and distribution thereof, to cease and desist from: 

(1) Offering for sale or selling said product in a container or 
carton which is substantially larger in size or capacity than is 
required for packaging the quantity of the product contained 
therein ; 

(2) Representing in any manner that the quantity of the product 
in a carton or container is in excess of or greater than the quantity 
actually contained therein. 


9 


Notices of Judgment under the 
INSECTICIDE ACT of 1947 


The following are typical notices of judgment issued by the U. 5. 
Department of Agriculture, based on judgments obtained in United 
States Courts for violations of the U. S. Insecticide, Fungicide & 
Rodenticide Act of 1947. Enforcement of this law which took the 
place of the old Insecticide Act of 1910, is vested in the Livestock 
Branch, Production and Marketing Administration, U. See cpar 
ment of Agriculture. Most of the violations of this law over the 
past five years have been for failure to register products with the 
Department of Agriculture as required under the law. A few notices 
of judgment follow: 


1. An examination of two samples of rat paste showed an average 
net weight shortage of 12.5 percent below the net weight claimed on the 
labeling of the product. 


On December 20, 1948, the United States Attorney acting upon a 
report by the Secretary of Agriculture, filed in the District Court a 
libel, praying seizure for condemnation and confiscation of 270 two- 
ounce containers, more or less, of the rat paste and alleging that the 
product was an economic poison which had been transported interstate 
on or about July 16, 1948, by ........2-----:--e , in violation of the 
Federal Insecticide, Fungicide, and Rodenticide Act 

The product was alleged to be misbranded in that the statement, 
“Net Weight 2 Ozs.,” borne on the labels affixed to the packages of the 
product, was false and misleading and served to deceive and mislead 
purchasers, since the statement represented that the net weight of the 
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packages was not less than 2 ounces, core the net weight of the 
packages was less than 2 ounces. 


*% % * %* 


2. The product, a wick-type deodorant, was not registered under the 
Federal Insecticide, Fungicide, and Rodenticide Act, and an examination 
did not bear a statement of the net weight or measure of the contents 
of the containers and an ingredient statement as required by the act. 
An analysis of the product showed that it consisted of water, formalde- 
hyde, a glycol derivative, and green coloring matter. 

On March 2, 1949, the United States Attorsty acting upon a report 
by the Secretary of Agriculture, filed in the District Court a libel, 
praying seizure for condemnation and confiscation of 60 bottles, more or 
less. 

It was alleged that the product failed to comply with the provisions 
of section 3 of the act in that the labels affixed to the bottles containing 
the product did not bear a statement of the net weight or measure of the 
contents of the bottles. 

It was alleged that the product was misbranded in that the labels 
affixed to the bottles containing the product did not bear an ingredient 
statement giving the name and percentage of each of the active in- 
gredients, together with the total percentage of the inert ingredients, or 
an ingredient statement giving the names of each of the active and 
each of the inert ingredients in the descending order of the percentage 
of each present in each classification, together with the total percentage 
of the inert ingredients. 

It was alleged that the product was further misbranded in that the 
statements: “ * * * kill germs in the air that cause respiratory colds * * * 


so easy to use... Unscrew cap and pull out wick from one to three 
inches .. . Will vaporize in the air banishing all unpleasant odors. It’s 
that easy ... nothing to spray ... nothing to burn. Absolutely safe,” 


borne on the labels of the product, were false and misleading and served 
to deceive and mislead, since the statement represented that the product 
when used as directed would kill germs in the air that cause respiratory 
colds, whereas the product when used as directed would not kill such 
germs. 

On May 10, 1949, no claimant having appeared, a decree of con- 
demnation and forfeiture was entered, and it was ordered that the 
product be destroyed. 


3. The product, “‘a louse spray” was not registered under the Federal 
Insecticide, Fungicide, and Rodenticide Act, and an examination of the 
product showed that the labels on the containers of the product did not 
bear an ingredient statement as required by the act. 

On June 10, 1949, the United States Attorney acting upon a report 
by the Secretary of Agriculture, filed in the District Court a libel, 
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praying seizure for condemnation and confiscation of 12 pints and 11 
quarts, more or less, and alleging that the product was an economic 
poison which had been transported interstate. 

It was alleged that the product was misbranded within the meaning 
of the act in that the labels affixed to the containers of the product did 
not bear an ingredient statement giving the name and percentage of 
each of the active ingredients, together with the total percentage of 
the inert ingredients, or an ingredient statement giving the names of 
each of the active and each of the inert ingredients in the descending 
order of the percentage of each present in each clasification, together 
with the total percentage of the inert ingredients. 

On August 13, 1949, no claimant having appeared, a decree of condem- 
nation and forfeiture was entered, and it was ordered that the product 
be released to the College of Agriculture of the University of ....,a 
public institution, for its use. 

* * as CS 

4. The product, a cattle spray, was not registered under the Federal 
Insecticide, Fungicide, and Rodenticide Act, and an examination of the 
product showed that the labels affixed to the containers of the product 
did not bear a statement giving the address of the manufacturer, reg- 
istrant, or person for whom manufactured as required by the act. 

On June 16, 1949, the United States Attorney, acting upon a report 
by the Secretary of Agriculture, filed in the United States District Court 
a libel, praying seizure for condemnation and confiscation of 359 1- 
gallon containers, more or less, alleging that the product was an economic 
poison which had been transported interstate, in violation of the act. 


* * * x 


5. The product, an insect spray, was not registered under the Federal 
Insecticide, Fungicide, and Rodenticide Act, and an examination showed 
that the labels affixed to the containers did not bear an ingredient 
statement as required by the act. An analysis of two samples of the 
product showed a presence of only 3.5 percent of D. D. T. (dichloro 
diphenyl trichloroethane) in each sample instead of the 5 percent 
claimed, and the net volume of the product was 8 percent short in one 
sample and 9 percent short in the other sample. 

In count one, it was alleged that the product was not registered with 
the Secretary of Agriculture as required by section 4 of the act. 

In count two, the product was alleged to be adulterated in that the 
statement, “Contains 5% D. D. T.” borne on the labels affixed to the 
containers of the product represented that the product contained not 
less than 5 percent of D. D. T. (dichloro diphenyl trichloroethane), 
whereas the strength or purity of the product fell below the professed 
standard or quality under which it was sold as the product did not 
contain 5 percent D. D. T. (dichloro diphenyl trichoroethane). 

In count three, the product was alleged to be misbranded in that 
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the statements, (1) “One Quart” and (2) “Contains 5% D. D. T.,” borne 
on the labels affixed to the containers of the product were false and 
misleading and served to deceive and mislead purchasers since the net 
measure of the product was less than 1 quart and the product contained 
less than 5 percent of D. D. T.(dichloro diphenyl trichloroethane). 


In count three, the product was alleged to be further misbranded in 
that the labels affixed to the containers of the product did not bear an 
ingredient statement giving the name and percentage by weight of 
each of the active ingredients, or an ingredient statement giving the 
name of each of the active ingredients in the descending order of the 
percentage of each present. 

On August 2, 1949 the defendant entered a plea of guilty, and on 
August 11, 1949, the defendant was fined $150 on each of counts one and 
two, or a total of $300. Count three was dismissed. 


oe * of 


6. The product, a pine disinfectant, was not registered under the 
Federal Insecticide, Fungicide, and Rodenticide Act, and an examination 
of a sample of the product showed that it contained 79.1 percent of 
water and 20.9 percent of active ingredients. The labels affixed to the 
containers of the product did not contain an ingredient statement as 
required by the act. 


In count one, it was alleged that the product was not registered with 
the Secretary of Agriculture as required by section 4 of the act. 


In count two, it was alleged that the product was adulterated in that 
its strength or purity fell below the professed standard or quality under 
which it was sold as the labels affixed to the containers of the product 
stated, “Inert Material—Water—Not Over 48%,” whereas the product 
contained more than 48 percent of water. 


In count three, the product was alleged to be misbranded in that the 
labels affixed to the containers of the product stated: “Inert Material— 
Water—Not Over 48%,” which statement was false and misleading and 
served to deceive and mislead purchasers since the product contained 
more than 48 percent of water. 


In count three, the product was alleged to be further misbranded in 
that the labels affixed to the containers of the product did not bear an 
ingredient statement giving the name and percentage of each active 
ingredient, together with the total percentage of the inert ingredients 
in the product, or an ingredient statement giving the name of each 
active ingredient, together with the name of each and total percentage 
of the inert ingredients in the product. 

On January 16, 1950, the defendant entered a plea of nolo contendere, 
and the court imposed a fine of $25 on each of three counts, or a total of 
$75. 
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7. The product, Quaternary Ammonium Water Soluble Crystals, was 
not registered under the Federal Insecticide, Fungicide, and Rodenticide 
Act. An examination of the product showed that the labels affixed to 
the containers of the product did not state the net contents in terms of 
the avoirdupois ounce, nor was the net contents in terms of weight in 
general use by users of the economic poison. 


It was alleged that the product was not registered with the Secretary 
of Agriculture as required by section 4 of the act. 


It was alleged that the product was misbranded in that the statement 
on the labels affixed to the containers of the product with respect to net 
weight of the contents of the containers required by the act was not in 
such terms as to render it likely to be understood by the ordinary in- 
dividual under customary conditions of purchase and use, since the 
net weight was stated in terms of grams and not in terms of avoirdupois 
pounds and ounces and was not stated in terms of weight in general 
use by consumers and users of the economic poison in the United States. 


The owner of the product requested its release under bond for the 
purpose of bringing it into compliance with the act, and consented to 
the entry of a condemnation decree. On July 28, 1950, a decree of con- 
demnation was entered, and it was ordered that the product be released 
to the claimant under bond. 

a a 3 

8. The products, Antiseptic Rug and Upholstery Shampoo and Anti- 
septic Liquid Detergent, were not registered under the Federal Insecti- 
cide, Fungicide, and Rodenticide Act, and an examination of the products 
showed that the labels affixed to the containers of the products did not 
bear a statement of net weight or measure of the contents of the con- 
tainers nor an ingredient statement as required by the act. 


On May 3, 1950, the United States Attorney acting upon a report 
by the Secretary of Agriculture, filed in the United States District 
Court a libel praying seizure for condemnation and confiscation of 2 15- 
gallon containers, more or less, of Antiseptic Rug and Upholstery 
Shampoo and 7 30-gallon containers, 5 55-gallon containers, and 5 
15-gallon containers, more or less, of Antiseptic Liquid Detergent, al- 
leging that the products were economic poisons which had been trans- 
ported interstate. 


It was alleged that the product failed to comply with the act in that 
the labels affixed to the containers of the products did not bear a state- 
ment of the net weight or measure of the contents of the containers. 


It was alleged that the products were misbranded in that the labels 
affixed to the containers of the products did not bear an ingredient state- 
ment giving the name and percentage of each active ingredient, together 
with the total percentage of the inert ingredients in the products, or 
an ingredient statement giving the name of each active ingredient, 
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together with the name of each and total percentage of the inert in- 
gredients in the product. A decree of condemnation was entered, and 
it was ordered that the products be released to the claimant under bond 
for the purpose of bringing them into compliance with the act. - 


Specimen Labels 


A few specimen labels for common products among the sanitary 
chemicals are shown on the following pages. These are merely sug- 
gested outlines which may be followed as models to be modified 
to meet the needs for individual products as the properties and uses 
of these products may dictate. A few warnings again are in order 
in making up labels for new products or new labels for old products. 


Labels for soaps, cleansers, floor waxes, polishes, and other 
products which do not ordinarily come under the Caustic Poisons 
Act or the Insecticide, Fungicide & Rodenticide Act at present do 
not require a statement of ingredients on the label. Products such 
as insecticides, disinfectants, rodenticides, weed killers, and allied 
items must carry a statement of active and/or inert ingredients, cor- 
rect directions for use, net weight, and warnings of inherent hazards 
in the material. 


Do not put out a new label for any product without first submit- 
ting it to an expert for approval. Do this before trying to register 
the product with the Department of Agriculture if it comes under 
the Insecticide, Fungicide & Rodenticide Law. 


Do not include laudatory statements about the product on the 
label. Make certain all label statements are statements of fact, not 
figments- of the imagination or unproved or unprovable statements. 
Otherwise the product also may come under the unfavorable scrutiny 
of the Federal Trade Commission. 


Don’t copy a competitor’s label. He can be wrong too. Stick to 
facts. Say no more than is necessary on the label. Don’t fail to 
consult an expert especially if it is a label for an insecticide, dis- 
infectant or rodenticide, or a combination product involving germ- 
icidal or insecticidal claims. 
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NMelVeONTENTS .. 5 Gals. 


PINE SCRUB SOAP 


Recommended for cleaning 
linoleum, varnished, tile, terrazzo and other floors. 
Also walls, woodwork, furniture, and venetian blinds. 


DIRECTIONS 

fe LOORS: 
Use half a cup of PINE SCRUB SOAP to a pail of warm water. 
Mop floors. The fourth time the floor is cleaned merely use 
plain warm water. 

FOR WOODWORK, VENETIAN BLINDS, ETC. 
Use half a cup of PINE SCRUB SOAP to a pail of water. 


NAME 
ADDRESS 
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RUBLESS LIQUID WAX 


For all types of floors 
DRIES BRIGHT IN 20 MINUTES 


DIRECTIONS 
Clean floor thoroughly and allow to dry. Apply rubless wax with 
clean mop or applicator in a thin even coat and allow to dry. 
Do not rub wax while wet. For cleaning a floor previously 
treated with rubless wax, go over with clean dry mop. If very 
dirty, use a damp mop. 


KEEP FROM FREEZING! 
NAME 
ADDRESS 
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NET COMME Seem OU) Nise 


OIL SOAP 


For cleaning floors, walls, painted and varnished surfaces. 


DIRECTIONS 
Dissolve two ounces in a pail of hot water. 
Or, dig a cavity in the center of soap and fill with water. This 
will slowly dissolve the soap and give a concentrated solution 
which saves mixing every time. Use a cup or less of the solution 
to a pail of hot water. 
Or, some prefer to make up a stock solution by dissolving soap 
in twice as much water and then using a cup or less of the 
solution in a pail of hot water. 


NET CONTENT Sane call: 


BLANK 


INSECTICIDE 
FOR ROACHES AND ANTS 


ACTIVE INGREDIENTS ..... 100% 
Petroleum Distillate 
*Technical Chlordane 
(*Consists of octachloro-4, 7-methanotetrahydroindane and related compounds.) 
DIRECTIONS x 

Spray directly on insects: apply with paint brush on surfaces 
along cracks and openings; pour or spray in cracks and hiding 
places. Pay particular attention to door sills, window frames and 
other places where ants may enter. 
Repeat treatment every 2-6 weeks or whenever insects are still 
piece. 
Caution: Contact with skin may cause toxic symptoms. Avoid in- 
halation or skin contact. If spilled on skin, wash at once with 
soap and water. Avoid contamination of foods. Harmful if 
swallowed. Keep out of reach of children. 


NAME 
ADDRESS 
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NEIS@@NTENTS ~. 3 Gals. 


BLANK 
PINE OIL DISINFECTANT 


ACTIVE INGREDIENTS 
Pine Oil 
Soap 


INERT INGREDIENTS HU 
Water 
Phenol Coefficient 4.0 


DIRECTIONS 


In the Bathroom: To wash the bathtub, basin and toilet, apply in 
a 1] to 80 dilution in water and apply so as to wet all surfaces 
thoroughly. 

In Public Places: Schools, hotels, theatres, stores, office buildings, 
etc., spray freely 1 part to 80 parts of water so as to wet all sur- 
faces thoroughly. 

In Garbage Receptacles: To check the development of putrefac- 
tive action and to aid in checking the breeding of flies, spray 
garbage in the receptacle with a 1 to 80 dilution in water wetting 
thoroughly. 

In Kennels, Chicken Houses, etc: Spray a 1! to 80 dilution in water 
on roosts and dropboards, applying so as to wet all surfaces 
thoroughly. For use against red mites or chicken mites, the 
dilution should be at least as strong as one part to 30 parts of 
water, thoroughly spraying the entire chicken house, especially 
the cracks and crevices around roosts and nests; repeated treat- 
menis are necessary. 


Not Effective Against Anthrax or Pus Germs 


NAME 
ADDRESS 
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NET CONTENTS .. 15 gals. 


BLANK 
COAL TAR DISINFECTANT 


ACTIVE INGREDIENTS 
Coal Tar Neutral Oil 
Soap 
Phenol 


INERT INGREDIENTS—Water 10% 
Phenol Coefficient 2.0 


A disinfectant and deodorant for general use as a wash for 
toilets, floors, garbage pails, sinks, walls and floors of sheds, 
barns, outhouses, around swimming pools, schools and factories. 
Apply so as to wet all surfaces thoroughly. 


DIRECTIONS 


Use 1 part in 40 parts of water in mopping and scrubbing floors 
and walls; scrubbing toilets and cleaning seats; for cleaning 
garbage cans. 


Pour down drains and urinals to deodorize (undiluted and prefer- 
ably at night so it may be in longer contact with the pipes). 


Arcund stables, kennels, chicken coops, etc. spray and scrub 
floors with dilution of 1 part in 40 parts of water. Reduces odors. 
In shower baths, a dilution of 1 part in 40 parts of water on floors 
helps prevent spread of athlete's foot, etc. 


CAUTION: Harmful if swallowed! Do not leave on skin, in eyes or 
on clothing. Avoid contamination of feed and foodstuffs. Keep 
away from children and domestic animals. oe 


NAME 


ADDRESS 


*Note: This label is suitable for products containing between 5 and 10% phenols. 
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NeEmCONDTENTS .. 5 Gals. 


BLANK 
HYPOCHLORITE SOLUTION 


Germicide-Deodorant-Bleach-Algaecide-Fungicide 
ACTIVE INGREDIENTS 
Sodium Hypochlorite 5% 
INERT INGREDIENTS 95% 


DISHES, Glasses and OTHER FOOD UTENSILS—Add 1 oz. to 
each 7 gts. warm water in rinse tank, immerse the dishes and food 
utensils after the customary washing. If the rinse solution is to 
be used continuously it should be renewed several times a day. 
Mix fresh for dishes gathered after each meal. 


CLOTHS used for WIPING — Disinfect and deodorize such cloths 
after use by following the ordinary washing with a rinse using 
1 oz. to each gallon of water. 


CULINARY EQUIPMENT, WORK TABLES, FLOORS SHELVES, 
STOVES, TILE, WOODWORK—Thoroughly wash and rinse well, 
then scrub with a cloth immersed in a solution made by adding 
2 oz. BLANK HYPOCHLORITE SOLUTION to each gallon of waiter. 
Or better, fill an ordinary spray gun with the solution and spray 
tables, etc. thoroughly. (A short period of contact will assure 
cleanliness, so knife blades in slicing machines and other metal 
surfaces subject to corrosion may be wiped dry at once without 
loss in germicidal efficiency). Do not keep BLANK HYPOCHLOR- 
ITE SOLUTION in the spray gun. After use empty and rinse with 
clear water, and refill with freshly made solution when again 
needed. If the spray gun is of the plunger type, keep the plunger 
oiled. Use any excess solution to disinfect floors and sinks, and 
to deodorize drains. 


MILK CANS, TANKS and other CONTAINERS FOR STORING 
LIQUIDS—-When empty, wash thoroughly and rinse with clean 
water. Just before refilling, rinse entire inside surface, including 
lids or covers with a solution made by adding 2 oz. to each 
3 gals. of water. This solution should be drained from the con- 
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tainer before refilling. If storage containers are equipped with 
a spigot or valve, discharge some of the solution through it. 
REFRIGERATORS—Wash inside thoroughly, including ice chest 
and drains, then rinse off shelves and walls with a solution made 
by adding 2 oz. to each 3 gals. of water. In ice boxes, to de- 
odorize, allow some of the solution to run down through the 
drain. . 


CELLARS, COOLERS, CUPBOARDS, VEGETABLE BINS—After 
thoroughly cleaning to remove all visible dirt and food material, 
wipe or spray wall surfaces, shelves and floors with a solution 
made by adding 2 oz. to each gallon of water. 


GARBAGE AND REFUSE CONTAINERS — To avoid odors from 
rapid decomposition of refuse, wash containers thoroughly after 
they are emptied and rinse with a solution made by adding 
2 oz. to each 3 gals. of water. To keep down odors from objec- 
tionable refuse which cannot immediately be disposed olf, 
sprinkle some of the concentrated BLANK HYPOCHLORITE 
SOLUTION into the container. 


SINKS, DRAINS, etc. — To deodorize, after washing, rinse with a 
solution made by adding 1 oz. BLANK HYPOCHLORITE SOLU- 
TION to each gallon of water, and allow it to run down the drain. 
(Drains which do not flow freely should first be cleared with 
some drain-opening compound.) 


TOILETS, WASHROOMS—After careful washing with hot water 
and soap or washing powder, wipe lavatory basins, faucets and 
other surfaces which people touch with a cloth wrung out in 
a solution made up of | oz. to each gallon of water. Then rinse 
cloth in solution once more, and wipe toilet seats, rims, and 
urinal surfaces. Pour excess solution into toilet bowls and urinal 
drains to deodorize. 

SWIMMING POOLS—In a freshly filled or not previously treated 
pool, 3 pints of BLANK HYPOCHLORITE SOLUTION should be 
added to each 25,000 gallons of water. 24 oz. of BLANK HYPO- 
CHLORITE SOLUTION should then be added every day or sc 
depending on the use of the pool. The best procedure is to 
check the residual available chlorine with an ortho-tolidene 
testing kit. 
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POOL CLEANING—To clean and reduce the contamination by 
fungi, algae and bacteria, scrub sides and bottom of concrete 
or tile pools, with 1 pint to each gallon of water. 


FOOT BATH SOLUTIONS—For guarding against Athlete’s Foot 
infection, use 12 oz. to each 6 gallons of water. Change solution 
in rubber foot bath daily. Also spray or mop floors, walkways, 
etc. after cleaning. 


WATER SUPPLY—For dosage of 0.5 p.p.m. use one pint of BLANK 
HYPOCHLORITE SOLUTION to each 10,000 gallons of water. If 
chlorinator is used, follow instructions given therewith. Consult 
with local health officials. 


TO BLEACH WHITE CLOTHES—(Rinse method) Add 3 oz. to 
each gallon of first rinse water. Immerse clothes and let stand 
10 minutes. Rinse well. (Soaking method) Add 3 oz. to each 
gallon of lukewarm water; add soap; immerse clothes, let stand 
Y hour or overnight. Rinse well. DO NOT USE FOR RAYON, 
SILK OR WOOL. 


HOmReEMOVE STAINS AND MILDEW FROM CLOTHES—Soak 
in cold water to remove starch; add one-half pint of BLANK 
HYPOCHLORITE SOLUTION to each quart of cold water. Soak 


15 minutes; rinse well. 
KEEP IN COOL PLACE —- TIGHTLY CAPPED 
NAME 
ADDRESS 
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NETeCONPTENT ceases Gals: 


BLANK 
QUATERNARY SOLUTIONE 


DISINFECTANT — GERMICIDE — DEODORANT 


ACTIVE INGREDIENT 
Alkyl (C;H,, to C,;H.;) dimethyl 


benzyl ammonium chloride 5% 
INERT INGREDIENTS 95% 
DIRECTIONS 


Wash with suitable detergent; rinse; then rinse with or immerse 

in BLANK QUATERNARY SOLUTION in the following dilutions: 

2. oz. to 4 gallons water for: Milking Machines, Milk Cans, Dishes, 
Glasses, Cutlery, Food Processing Equipment. 

2 oz. to 3 gallons water for: Sluicing Floors, Walls, Operate 
Theatres, Urinals, Food Storage Bins, Animal Cages, De- 
odorization. 

2. oz. to 2 gallons water for: Mopping Floors, Cold Storage Rooms, 
Garbage Cans. | 

Do not use with soap or anionic detergents. May be used with 

most alkali builders. Use only as directed. 

BLANK QUATERNARY SOLUTION is a cationic germicide con- 

taining a mixture of alkyl dimethyl benzyl ammonium chloride 

with the alkyl group ranging from CsH,; to CisHs, principally 

(Coiglttng. 

BLANK QUATERNARY SOLUTION in recommended use dilutions 

is non-toxic, non-irritating and non-corrosive. 

CAUTION:—Avoid Contamination of Food. 

BLANK QUATERNARY SOLUTION is licensed under USS. 

Patents 2,108,765; 2,152,047; 2,086,585; 2,087,131; 32,037 

2 3,606: 


NAME 
ADDRESS 


Note: It is suggested that phenol coefficient claims be omitted from labels of quaternary 
disinfectants. 


Ve>EIING AND PACKAGING 451 


NP e@NTENtS ..5 Gals. 


U.S. P. XIII. 
SAPONATED CRESOL 
SOLUTION 


Liquor Cresolis Saponatus 
Liq. Cresol. Sap.—Compound Cresol Solution 


ACTIVE INGREDIENTS 
Cresol U.S.P. 
Soap 
INERT INGREDIENTS 10% 
Water 


DIRECTIONS 


For washing bed linens, etc., use one part of Cresol Solution 
in 40 parts of water. For cleaning floors in sick rooms, etc., use 
one part in 40 parts of scrubbing water. 


In all instances apply so as to wet all surfaces thoroughly. Solu- 
tion should remain in contact with material to be disinfected for 
at least 5 minutes. 


WARNING: May be fatal if swallowed or absorbed through skin. 
May produce severe burns. Do not get in eyes, on 
skin or on clothing. Wash thoroughly. 


NAME 
ADDRESS 
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Ne ICONMEN IES... MNO. tepals. 
BLANK 
CRESOL COMPOUND- 

TECHNICAL | 


ACTIVE INGREDIENTS 
Cresols 
Soap 
INERT INGREDIENTS 20% 
Water 
Phenol Coefficient 2.0 


DIRECTIONS 


For washing bed linens, etc., use one part of Compound in 40 
parts of water. 


For cleaning floors in sick rooms, etc., use one part in 40 parts 
of scrubbing water. 


In all instances apply so as to wet all surfaces thoroughly. Solu- 
tion should remain in contact with material to be disinfected for 
at least 5 minutes. 


WARNING: May be fatal if swallowed or absorbed through skin. 
May produce severe burns. Do not get in eyes, on 
skin or on clothing. Wash thorouhgly. 


NAME 


ADDRESS 
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NeieeCONENTS. . 30 gals: 


BLANK 
INSECTICIDE 


ACTIVE INGREDIENTS 100% 
Petroleum Distillate 
Piperonyl Butoxide Technical 
(Consists of (butyl carbityl) 
(6-propyl piperonyl) ether and 
related compounds.) 
Pyrethrins 
DIRECTIONS 
FLIES, MOSQUITOES and GNATS—Use in ordinary hand spray- 
er. Close up the infested area and fill it with mist. The space 
should be left closed for at least 10 minutes after treatment. It 
is frequently desirable to sweep up and destroy the fallen in- 
sects at the close of the 10 minute period. 
ROACHES, WATERBUGS and SILVERFISH—Use in ordinary 
hand sprayer. Thoroughly and repeatedly spray the infested 
area, working the spray into cracks and other hiding places so 
as to hit these insects indirectly. Repeat application as needed. 
MOTHS—Use in ordinary hand sprayer. Thoroughly spray all 
articles to be protected, paying particular attention to seams 
and folds. The interior surfaces of storage containers, such as 
closets and trunks, should also be thoroughly sprayed since it’ 
is important that all moth larvae that may be feeding on lint in 
the cracks be killed. The application should be repeated monthly 
unless the treated articles are stored in a moth-tight container. 
BEDBUGS—Use in ordinary hand sprayer. Thoroughly and re- 
peatedly spray beds, springs and mattresses. The spray should 
be directed also into all cracks and hiding places about the bed- 
room, around baseboards, walls and floors. 
CAUTION: Harmful if swallowed! Keep out of the reach of 


children. 
FIRE HAZARD: Do not use or store near heat or open flame. 
NAME 
ADDRESS 
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NET COMMENTS = 10) Ibs 


_ BLANK 
INSECT POWDER 


ACTIVE INGREDIENTS 
Pyrethrins E;.. a Ws 
INERT INGREDIENTS 99.5% 


DIRECTIONS 


ANTS—Sprinkle powder on window-sills, door frames, or wher- 
ever ants may enter. 


ROACHES—Force powder into all cracks and crevices in walls, 
floors and behind shelves and kitchen cabinets as well as under 
stove and refrigerator. 


FLEAS ON PETS—Apply on fur, start at head and work toward 
tail, rubbing in well so as to reach the skin. Also dust with powder 
gun into cracks of floor and walls of sleeping quarters. 


Applications should be repeated, because in most instances one 
treatment will not be sufficient. | 


NAME 
ADDRESS 
2 rs 
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qn 


DEPmeCONTENTS.. 9 lbs. 


BLANK 
MOTH CRYSTALS 


Kills moths and moth larvae when used as 
directed. 


ACTIVE INGREDIENTS 100% 
Paradichlorobenzene 


DIRECTIONS 


To kill moths and avoid moth damage, use Moth Crystals in 
trunks, chests, closets, etc. Sprinkle 1 lb. for each 20 cubic feet 
of space. Close container tightly and seal all cracks and crevices. 
Keep cover on tight when not in use. 


These moth crystals are recommended for use in controlling 
moths and moth larvae in tightly closed containers such as, 
trunks, garment bags, chests, cupboards or other closed and con- 
fined areas. 


When packing away rugs, blankets, clothing or other articles 
attacked by moths, sift in freely between layers and cover well 
on top before closing container. Pour freely in moth bags before 
sealing shut. 


NAME 
ADDRESS 


SE 


Appendix 


FEDERAL CAUSTIC POISON ACT 


Essential features of an act to safeguard the distribution and sale of 
certain dangerous caustic or corrosive acids, alkalies, and other sub- 
stances in interstate and foreign commerce. 


Definitions 


Sec. 2. As used in this act, unless the context otherwise requires— 

(a) The term “dangerous caustic or corrosive substance” means: 

(1) Hydrochloric acid and any preparation containing free or chem- 
ically unneutralized hydrochloric acid (HCl) in a concentration of 10 
per centum or more; 

(2) Sulphuric acid and any preparation containing free or chemically 
unneutralized sulphuric acid (H,SO,) in a concentration of 10 per 
centum or more; 

(3) Nitric acid or any preparation containing free or chemically 
unneutralized nitric acid (HNO,) in a concentration of 5 per centum or 
more; 

(4) Carbolic acid (C,H,OH), otherwise known as phenol, and any 
preparation containing carbolic acid in a concentration of 5 per centum 
or more; 

(5) Oxalic acid and any preparation containing free or chemically 
unneutralized Oxalic acid (H,C,0,) in a concentration of 10 per centum 
or more; 

(6) Any salt of oxalic acid and any preparation containing any 
such salt in a concentration of 10 per centum or more; 

(7) Acetic acid or any preparation containing free or chemically un- 
neutralized acetic acid (HC,H,O,) in a concentration of 20 per centum 
or more; 

(8) Hypochlorous acid, either free or combined, and any preparation 
containing the same in a concentration so as to yield 10 per centum or 
more by weight of available chlorine, excluding calx chlorinata, bleach- 
ing powder, and chloride of lime; 

(9) Potassium hydroxide and any preparation containing free or 
chemically unneutralized potassium hydroxide (KOH), including caustic 
potash and Vienna paste, in a concentration of 10 per centum or more; 

(10) Sodium hydroxide and any preparation containing free or chem- 
ically unneutralized sodium hydroxide (NaOH), including caustic soda 
and lye, in a concentration of 10 per centum or more; 

(11) Silver nitrate, sometimes known as lunar caustic, and any 
preparation containing silver nitrate (AgNO,) in a concentration of 
5 per centum or more; and 

(12) Ammonia water and any preparation containing free or chem- 
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ically uncombined ammonia (NH,), including ammonium hydroxide and 
“hartshorn,” in a concentration of 5 per centum or more. 

(6) The term “misbranded parcel, package, or container” means a 
retail parcel, package, or container of any dangerous caustic or corrosive 
substance not bearing a conspicuous, easily legible label or sticker, con- 
taining: 

(1) The common name of the substance; 

(2) The name and place of business of the manufacturer, packer, 
seller, or distributor; 

(3) The word “poison,” running parallel with the main body of 
reading matter on the label or sticker, on a clear, plain background of 
a distinctly contrasting color, in uncondensed gothic capital letters, the 
letters to be not less than twenty-four point size unless there is on the 
label or sticker no other type so large, in which event the type shall 
be not smaller than the largest type on the label or sticker: or 

(4) Directions for treatment in case of accidental personal injury 
by any dangerous caustic or corrosive substance, except that such direc- 
tions need not appear on labels or stickers, on parcels, package, or con- 
tainers at the time of shipment or of delivery for shipment by manu- 
facturers and wholesalers for othe: than household use. 

(c) The term “interstate or foreign commerce” means commerce 
between any State, Territory, or possession, or the District of Columbia, 
and any place outside thereof; or between points within the same State, 
Territory, or possession, or the District of Columbia, but through any 
place outside thereof; ox within any Territory or possession, or the 
District of Columbia. 

(d) This act is not to be construed as modifying or limiting in any 
way the right of any person to manufacture, pack, ship, sell, barter, and 
distribute dangerous caustic or corrosive substances in parcels, packages, 
or containers, labeled as required by this act. 


Prohibition Against Misbranded Shipments 

Sec. 3. No person shall ship or deliver for shipment in interstate 
or foreign commerce or receive from shipment in such commerce any 
dangerous caustic or corrosive substance for sale or exchange, or sell 
or offer for sale any such substance in any Territory or possession or 
in the District of Columbia, in a misbranded parcel, package, or con- 
tainer suitable for household use; except that the preceding provisions 
of this section shall not apply— 

(a) To any regularly established common carrier shipping or deliver- 
ing for shipment, or receiving from shipment, any such subtance in the 
ordinary course of its business as a common carrier; nor 

(b) To any person in respect of any such substance shipped or de- 
livered for shipment, or received from shipment, for export to any 
foreign country, in a parcel, package, or container branded in accord- 
ance with the laws of the foreign country; 
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(c) To any dealer when he can establish a guaranty signed by the 
wholesaler, jobber, manufacturer, or other party residing in the United 
States, from whom he purchases such articles, to the effect that the 
article is not misbranded within the meaning of this act. This guaranty, 
to afford protection, shall contain the name and address of the party 
or parties making the sale of such article to such dealer, and in such case 
said party or parties shall be amenable to the prosecutions, fines, and 
other penalties which would attach, in due course, to the dealer under 
the provisions of this act. 


Libel for Condemnation Proceedings 

Sec. 4. (a) Any dangerous caustic or corrosive substance in a mis= 
branded parcel, package, or container suitable for household use shall 
be liable to be proceeded against in the district court of the United 
States for any judicia] district in which the substance is found and 
to be seized for confiscation by a process of libel for condemnation, if 
such substance is being: 

(1) Shipped in interstate or foreign commerce; or 

(2) Held for sale or exchange after having been so shipped; or 

(3) Held for sale or exchange in any Territory or possession or in 
the District of Columbia. 

(b) If such substance is condemned as misbranded by the court it 
shall be disposed of in the discretion of the court: 

(1) By destruction. 

(2) By sale. The proceeds of the sale, less legal costs and charges, 
shall be paid into the Treasury as miscellaneous receipts. Such sub- 
stance shall not be sold in any jurisdiction contrary to the provisions 
of this act or the laws of such jurisdiction, and the court may require the 
purchaser at any such sale to label such substance in compliance with 
law before the delivery thereof. 

(3) By delivery to the owner thereof upon the payment of legal 
costs and charges and execution and delivery of a good and sufficient 
bond to the effect that such substance will not be sold or otherwise 
disposed of in any jurisdiction contrary to the provisions of this act 
or the laws of such jurisdiction. 

(c) Proceedings in such libel cases shall conform, as nearly as may 
be, to suits in rem in admiralty, except that either party may demand 
trial by jury on any issue of fact if the value in controversy exceeds $20. 
In case of a jury trial the verdict of the jury shall have the same effect 
as a finding of the court upon the facts. All such proceedings shall be at 
the suit and in the name of the United States. 


Exclusion of Misbranded Imports 
Sec. 5. (a) Whenever in the case of any dangerous caustic or cor- 
rosive substance being offered for importation the Secretary of Agri- 
culture has reason to believe that such substance is being shipped in 
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interstate or foreign commerce in violation of section 3, he shall give 
due notice and opportunity for hearing there on to the owner or con- 
signee and certify such fact to the Secretary of the Treasury, who 
shall thereupon (1) refuse admission and delivery to the consignee of 
such substance, or (2) deliver such substance to the consignee pending 
examination, hearing, and decision in the matter, on the execution of 
a penal bond to the amount of the full invoice value of such substance, 
together with the duty thereon, if any, and to the effect that on refusal 
to return such substance for any cause to the Secretary of the Treasury 
when demanded for the purpose of excluding it from the country or for 
any other purpose, the consignee shall forfeit the full amount of the 
bond. 

(ob) If, after proceeding in accordance with subdivision (a), the 
Secretary of Agriculture is satisfied that such substance being offered 
for importation was shipped in interstate or foreign commerce in viola- 
tion of any provision of this act, he shall certify the fact to the Secretary 
of the Treasury, who shal] thereupon notify the owner or consignee and 
cause the sale or other disposition of such substance refused admission 
and delivery or entered under bond, unless it is exported by the owner 
or consignee or labeled by him so as to conform to the law within three 
months from the date of such notice, under such regulations as the 
Secretary of the Treasury may prescribe. All charges for storage, 
cartage, or labor on any such substance refused admission or delivery 
or entered upon bond shall be paid by the owner or consignee. In de- 
fault of such payment such charges shall constitute a lien against any 
future importations made by such owner or consignee. 


Removal of Labels 

Sec. 6. No person shall alter, mutilate, destroy, obliterate, or remove 
any label or sticker required by this act to be placed on any dangerous 
caustic or corrosive substance, if such substance is being— 

(a) Shipped in interstate or foreign commerce; or 

(b) Held for sale or exchange after having been so shipped; or 

(c) Held for sale or exchange in any Territory or possession or by 
the District of Columbia. 


Penalties 
Sec. 7. Any person violating any provision of section 3 or 6 shall 
upon conviction thereof be punished by a fine of not more than $200 or 
imprisonment for not more than 90 days, or by both. 


Institution of Libel for Condemnation and Criminal Proceedings 

Sec. 8. It shall be the duty of each United States district attorney 
to whom the Secretary of Agriculture shall report any violation of sec- 
tion 3 or 6 of this act or to whom any health, medical, or drug officer or 
agent of any State, Territory, or possession, or of the District of Colum- 
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bia, presents satisfactory evidence of any such violation, to cause libel 
for condemnation and criminal proceedings under sections 4 and 7 to 
be commenced and prosecuted in the proper courts of the United States, 
without delay, for the enforcement of the condemnation and penalties 
provided in such sections. 


Enforcement of Act 


Sec. 9. (a) Except as otherwise specifically provided in this act, 
the Secretary of Agriculture shall enforce its provisions. 

(b) For enforcing the provisions of sections 4, 5, and 7, the Secre- 
tary of Agriculture may cause investigations, inspections, analyses, and 
tests to be made and samples to be collected, of any dangerous caustic 
or corrosive substance. The Department of Agriculture shall pay to 
the person entitled, upon his request, the reasonable market value of any 
such sample taken. If it appears from the inspection, analysis, or test 
of any dangerous caustic or corrosive substance that such substance 
is in a misbranded package, parcel, or container suitable for household 
use, the Secretary of Agriculture shall cause notice thereof to be given 
to any person who may be liable for any violation of section 3 or 6 
in respect of such substance. Any person so notified shall be given an 
opportunity to be heard under regulations prescribed by the Secretary 
of Agriculture. If it appears that such person has violated the provisions 
of section 3 or 6 the Secretary of Agriculture shall at once certify the 
facts to the proper United States district attorney, with a copy of the 
results of the inspection, analysis, or test duly authenticated under oath 
by the person making such inspection, analysis, or test. 

(c) For the enforcement of his functions under this act the Secretary 
of Agriculture is authorized: 

(1) To prescribe and promulgate such regulations as may be neces- 
sary; 

(2) To cooperate with any department or agency of the Government, 
with any State, Territory, or possession, or with the District of Colum- 
bia, or with any department, agency, or political subdivision thereof, 
or with any person; 

(83) Subject to the civil service laws to appoint and in accordance 
with the classification act of 1923, to fix the salaries of such officers and 
employees as may be required for the execution of the functions of the 
Secretary of Agriculture under this act and as may be provided for by 
the Congress from time to time; 

(4) To make such expenditures (including expenditures for per- 
sonal services and rent at the seat of Government and elsewhere, and 
for law books, books of reference, and periodicals; as may be required 
for the execution of the functions vested in the Secretary of Agri- 
culture by this act and as may be provided for by the Congress from 
time to time; 

(5) To give notice, by publication in such manner as the Secretary 
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of Agriculture may by regulation prescribe, of the judgment of the 
court in any case under the provisions of this act. 


Separability Clause 


Sec. 10. If any provision of this act is declared unconstitutional, or 
the applicability thereof to any person or circumstance is held invalid, 
the constitutionality of the remainder of the act and the applicability 
thereof to other persons and cirmustances shall not be affected thereby. 


Time of Taking Effect 


Sec. 11. This act shall take effect upon its passage; but no penalty 
or condemnation shall be enforced for any violation of the act occurring 
within six months after its passage. 


Application to Existing Law 

Sec. 12. The provisions of this act shall be held to be in addition 
to and not in substitution for the provisions of the following acts— 

(a) The food and drugs act, approved June 30, 1906, as amended; 

(b) The insecticide act of 1910, as amended; 

(c) The act entitled “An act to regulate the practice of pharmacy 

and the sale of poisons in the District of Columbia, and for other 
purposes,” approved May 7, 1906, as amended. 

Approved, March 4, 1927. 

Regulations for Enforcement of Caustic Poison Act 
Regulation 1.—Definitions 


(a) The word “container” as used in these regulations means a 
retail parcel package, or container suitable for household use and em- 
ployed exclusively to hold any dangerous caustic or corrosive substance 
defined in the act. 

(b) The words “suitable for household use” mean and imply adapta- 
bility for ready or convenient handling in places where people dwell. 


Regulation 2.—Scope of the Act 


The provisions of the act apply to any container which has been 
shipped or delivered for shipment in interstate or foreign commerce, 
as defined in section 2 (c) of the act, or which has been received from 
shipment in such commerce for sale or exchange, or which is sold or 
offered for sale or held for sale or exchange in any Territory or 
possession or in the District of Columbia. 


Regulation 3.—Labels 


(a) The label or sticker shall be so firmly attached to the con- 
tainer that it will remain thereon while the container is being used, and 
be so placed as readily to attract attention. 

(b) The common name of the dangerous caustic or corrosive sub- 
stance which shall appear on the label or sticker is the name given in 


464 SANITARY CHIE WIC AIS 


section 2 (a) of the act or any other name commonly employed to 
designate and identify such substance. . 

(c) Preparations within the scope of the act bearing trade or fanci- 
ful names shall, in addition, be labeled with the common name of the 
dangerous caustic or corrosive substance contained therein and comply 
with all the other requirements of the act and these regulations. 

(d) If the name on the label or sticker is other than that of the 
manufacturer, it shall be qualified by such words as “packed for,” 
“nacked by,” “sold by,” or “distributed by,” as the case may be, or by 
other appropriate expression. 

(e) The following are styles of uncondensed gothic capital letters 


POISON 
POISON 
POISON 


When letters of not less than 24-point size are required on a label in 
stating the word “poison” they must not be smaller than those above 
set forth. 

(f) Except as provided in paragraph (g) of this regulation, the 
container shall in all cases bear upon the label or sticker thereof, im- 
mediately following the word “Poison,” directions for treatment in the 
case of interna] personal injury; in addition, if the substance may cause 
externa] injury, directions for appropriate treatment shall be given. 
The directions shall prescribe such treatments for personal injury as are 
sanctioned by competent medica] authority, and the materials called for 
by such directions shall be, whenever practicable, such as are usually 
available in the household. 

(g): Manufacturers and wholesalers only, at the time of shipment 
or delivery for shipment, are exempted from placing directions for treat- 
ment on the label or sticker of any container for other than household 
use, but in any event the information required by section 2 (b), (1), 
(2), and (8) of the act and these regulations shall be given. 

(h) A person who receives from a manufacturer or wholesaler any 
container which under the conditions set forth in section 2 (b) (4) 
of the act and regulation 3 (g) does not bear at the time of shipment 
directions for treatment in the case of personal injury must place such 
directions on the label or sticker if he offers such container for general 
sale or exchange. 


Regulation 4.—Guaranty 
(a) If a guaranty in respect to any specific lot of dangerous caustic 
or corrosive substances be given, it shall be incorporated in or attached 
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to the bill of sale, invoice, or other schedule bearing date and the name 
and quantity of the substance sold, and shall not appeay on the label 
or package. 

The following are forms of specific guaranties— 

(1) Substances for both household use and other than household 


use; 


The undersigned guarantees that the retail parcels, packages, or containers of the 
dangerous caustic or corrosive substance or substances listed herein (or specifying the 
substances) are not misbranded within the meaning of the Federal caustic poisons act. 

(Signature and address of guarantor) 


(2) Substances for other than household use (this form may be 
issued only by a manufacturer or wholesaler (regulation 3) (g) and (h): 


The dangerous caustic or corrosive substance or substances listed herein (or specifying 
the substances) in retail parcels, packages, or containers suitable for household use are 
for other than household use and are guaranteed not to be misbranded within the mean- 
ing of the Federal caustic act. 

(Name and address of manufacturer or wholesaler) 


(b) In lieu of a particular guaranty for each lot of dangerous 
caustic or corrosive substances, a general continuing guaranty may be 
furnished by the guarantor to actual or prospective purchasers. 

The following are forms of continuing guaranties— 

(1) Substances for both household use and other than household 


use; 
The undersigned guarantees that the retail parcels, packages, or containers of the 


dangerous caustic or corrosive substance or substances to be sold to ——~--———— are not 
misbranded within the meaning of the Federal caustic poison act. 
(Date) (Signature and address of guarantor) 


(2) Substances for other than household use (this form may be 


issued only by a manufacturer or wholesaler (regulation 3 (g) Ci): 


The dangerous caustic or corrosive substance or substances in retail parcels, packages, 
or containers suitable for household use to be sold to —-———————— are for other than 
household use, and guaranteed not to be misbranded within the meaning of the Federal 
caustic poison act, 

(Date) (Signature and address of manufacturer or wholesaler) 


Regulation 5.—Collection of Samples 


(a) Samples for examination by or under the direction and super- 
vision of the Food, Drug, and Insecticide Administration shall be col- 
lected by— 

(1) An authorized agent in the employ of the United States De- 
partment of Agriculture: 

(2) Any officer of any State, Territory or possession, or of the 
District of Columbia, authorized by the Secretary of the United States 
Department of Agriculture for the purpose. 

(b) Caustic or corrosive substances within the scope of this act 
may be sampled wherever found. 

(c) Samples collected by an authorized agent shall be analyzed 
at the laboratory designated by the Food, Drug, and Insecticide Ad- 
ministration. | 

(d) Only such samples as are collected in accordance with this 
regulation may be analyzed by or under the direction and supervision 
of the Food, Drug, and Insecticide Administration. 
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(e) Upon request one subdivision of the sample, if available, shall 
be delivered to the party or parties interested. 


Regulation 6.—Investigations 


Authorized agents in the employ of the United States Department 
of Agriculture may make investigations, including the inspection of 
premises where dangerous caustic and corrosive substances subject to 
the act are manufactured, packed, stored, or held for sale or distribution, 
and make examinations of freight and other transportation records. 


Regulation 7.—Analysis 


(a) The methods of examination or analysis employed shall be 
those prescribed by the Association of Official Agricultural Chemists, 
when applicable, provided, however, that any method of analysis or 
examination satisfactory to the Food, Drug, and Insecticide Administra- 
tion may be employed. 

(b) All percentages stated in the definitions in section 2 (a) of 
the act shall be determined by weight. 


Regulation 8.—Hearings 


Whenever it appears from the inspection, analysis, or test of any 
container that the provisions of section 3 or 6 of the act have been 
violated and criminal proceedings are contemplated, notice shall be given 
to the party or parties against whom prosecution is under consideration 
and to other interested parties, and a date shall be fixed at which such 
party or parties may be heard. The hearing shall be held at the office 
of the Food, Drug, and Insecticide Administration designated in the 
notice and shall be private and confined to questions of fact. The parties 
notified may present evidence, either oral or written, in person or by 
attorney, to show cause why the matter should not be referred for 
prosecution as a violation of the Federal caustic poison act. 

No hearing is provided for when the health, medical, or drug officer 
or agent of any State, Territory, or possession, or of the District of 
Columbia, acts under the authority contained in section 8 of the act in 
reporting a violation direct to the United States attorney. 


Regulation 9.—Publication 


(a) After judgment of the court in any, proceeding under the act, 
notice shall be given by publication. Such notice shall include the find- 
ings of the court and may include the findings of the analyst and such 
explanatory statements of facts as the Secretary of Agriculture may 
deem appropriate. 
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(6) This publication may be made in the form of a circular, notice, 
or bulletin, as the Secretary of Agriculture may direct. 

(c) If an appeal be taken from the judgment of the court before 
such publication, that fact shall appear. 


Regulation 10.—Imports 


(a) Containers which are offered for import shall in all cases bear 
labels or stickers having thereon the information required by section 
2 (b), (1), (2), and (8) of the act and the directions for treatment in 
the case of personal injury, except such directions need not appear on 
the label or sticker at the time of shipment by a wholesaler or manu- 
facturer for other than household use. 

(b) The enforcement of the provisions of the Federal caustic poison 
act as they relate to imported dangerous caustic or corrosive substances, 
will, as a general rule, be under the direction of the chief of the local 
inspection station of the Food, Drug, and Insecticide Administration, 
United States Department of Agriculture, and collectors of customs act- 
ing as administrative officers in carrying out directions relative to the 
detention, exportation, and sale, or other disposition of such substances 
and action under the bond in case of non-compliance with the provisions 
of the act. 

(c) Containers shall not be delivered to the consignee prior to report 
of examination, unless a bond has been given on the appropriate form 
for the amount of the full invoice value of such containers, together with 
the duty thereon, and on refusal of the consignee to return such con- 
tainers for any cause to the custody of the collector when demanded, 
for the purpose of excluding them from the country or for any other 
purpose, the consignee shall pay an amount equal to the sum named in 
the bond, and such part of the duty, if any, as may be payable, as 
liquidated damages for failure to return to the collector on demand all 
containers covered by the bond. 

(d) As soon as the importer makes entry, the invoices covering 
containers and the public stores packages shall be made available, with 
the least possible delay, for inspection by the representative of the sta- 
tion. When no sample is desired the invoice shall be stamped by the 
station ‘No sample desired, Food, Drug, and Insecticide Administration, 
U.S. Department of Agriculture, per (initials of inspecting officer).” 

(e) On the same day that samples are requested by the station, 
the collector or appraiser shall notify the importer that samples will be 
taken, that the containers must be held intact pending a notice of the 
result of inspection and analysis, and that in case the containers do not 
comply with the requirements of the Federal caustic poison act, they must 
be returned to the collector for disposition. This notification may be given 
by the collector or appraiser through individual notices to the importer 
or by suitable bulletin notices posted daily in the custeomhouse. 
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(f) No VIOLATION—RELEASE. 

As soon as examination of the samples is completed, if no violation 
of the act is detected, the chief of the station shall send a notice of 
release to the importer and a copy of this notice to the collector of cus- 
toms for his information. 

(g) VIOLATION. 

(1) If a violation of the Federal caustic poison act is disclosed, 
the chief of the station shall send to the importer due notice of the 
nature of the violation and of the time and place where evidence may 
be presented, showing that the containers should not be refused admis- 
sion, At the same time similar notice regarding detention of the con- 
tainers shall be sent to the collector, requesting him to refuse delivery 
thereof or to require their return to customs custody if by any chance 
the containers were released without the bond referred to in paragraph 
(c) of this regulation being given. The time allowed the importer for 
representations regarding the shipment may be extended at his request 
for a reasonable period to permit him to secure such evidence. 

(2) If the importer does not reply to the notice of hearing in person 
or by letter within the time allowed on the notice, a second notice, marked 
“second and last notice,” shall be sent at once by the chief of the station, 
advising him that failure to reply will cause definite recommendation to 
the collector that the containers be refused admission and that the con- 
tainers be exported within three months under customs supervision. 

Rejected containers. 

(3) In all cases where the containers are to be refused admission, 
the chief of the station within one day after hearing, or, if the importer 
does not appear or reply within three days after second notice, shall 
notify the collector in duplicate accordingly. 

(4) Not later than one day after receipt of this notice the collector 
shall sign and transmit to the importer one of the copies, which shall 
serve as notification to the importer that the containers must be exported 
under customs supervision within three months from such date, as pro- 
vided by law; the other notice shall be retained as the office record and 
later returned as a report to the chief of the station. In all cases the 
importer shall return his notice to the collector, properly certified as to 
the information required, as the form provides. 

Containers to be relabeled. 

(5) If containers are to be released after relabeling, a notice shall 
be sent by the chief of station direct to the importer, a carbon copy being 
sent to the collector. This notice must state specifically the conditions 
to be performed, so as to bring the performance thereof under the pro- 
visions of the customs bonds on consumption and warehouse entries, these 
bonds including provisions requiring compliance with all of the require- 
ments of the Federal caustic poison act and all regulations and instruc- 
tions issued thereunder. The notice will also state the officer to be notified 
by the importer when the containers are ready for inspection. 
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(6) The importer must return the notice to the collector or chief of 
station, as designated, with the certificate thereon filled out, stating that 
he has complied with the prescribed conditions and that the containers 
are ready for inspection at the place named. 

(7) This notice will be delivered to the inspection officer, who, 
after inspection, will indorse the result thereof on the back of the notice 
and return the same to the collector or to the chief of station, as the 
case may be. 

(8) When the conditions to be complied with are under the super- 
vision of the chief of station, and these conditions have been fully met, 
he shall release the containers to the importer, sending a copy of the 
notice of release to the collector for his information. 

If containers have not been properly relabeled within the period 
allowed, the chief of station shall immediately give notice in duplicate 
to the collector of the results of inspection. The collector shall sign and 
immediately transmit one copy of the notice to the importer and pro- 
ceed in the usual manner. 

(9) If the containers are detained, subject to relabeling to be per- 
formed under the collector’s supervision, the collector, as soon as relabel- 
ing is accomplished, will notify the importer that the containers are 
released. 

(10) If containers have not been properly relabeled within the 
period allowed, their sale after labeling as required by the act or other 
disposition must be effected by the collector. 

(11) When final action has been taken on containers which have 
been refused admission, sold, or otherwise disposed of as provided for 
by the act or which have been relabeled under the collector’s supervision, 
the collector shall send to the chief of station a notice of such final action, 
giving the date and disposition. 

(12) When relabeling is allowed the importer must furnish satis- 
factory evidence as to the identity of the containers before release is 
given. The relabeling must be done at a stated place and apart from 
other containers of a similar nature. 

(13) When containers are shipped to another port for relabeling 
or exportation, they must be shipped under customs carrier’s manifest, 
in the same manner as shipments in bond. 

(14) Collectors of customs will perform the inspection service when- 
ever containers are to be exported, sold, or otherwise disposed of, and 
in other cases when there is no officer of the station available. 

(15) Collectors of customs and representatives of the station will 
confer and arrange the apportionment of the inspection service according 
to local conditions. Officers of the station will, whenever feasible, per- 
form the inspection service in connection with relabeling. 

(h) PENALTIES. 

(1) In case of failure to comply with the instructions or recommen- 
dations of the chief of station as to conditions under which containers 
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may be disposed of, the collector shall notify the chief of station in all 
cases coming to his attention within three days after inspection or after 
the expiration of the three months allowed by law if no action is taken. 

(2) The chief of station, upon receipt of the above-described notice, 
and in all cases of failure to meet the conditions imposed in order to 
comply with the provisions of the Federal caustic poison act coming 
directly under his supervision, shall transmit to the collector of customs 
such evidence as he may have at hand tending to indicate the importer’s 
liability and make a recommendation accordingly. 

(3) The collector, within three days of the receipt of this recom- 
mendation, whenever favorable or otherwise, shal! notify the importer 
that, the legal period of three months for exportation or relabeling 
having expired, action will be taken within 30 days to enforce the terms 
of the bond. 

(1) NONLABORATORY PORTS. 

(1) At the ports of entry where there is no station of the Food, 
Drug, and Insecticide Administration, the collector or deputy, on the 
day when the first notice of expected shipment of containers is received, 
either by invoice or entry shall notify the chief of station in whose 
territory the port is located. 

(2) On the day of receipt of such notice the chief of station shall 
mail to the collector appropriate notice, if no sample is desired. This 
notice serves as an equivalent to stamping the invoices at station ports 
with the legend “No sample desired, Food, Drug, and Insecticide Ad- 
ministration, United States Department of Agriculture, per (initials of 
inspecting officer) .”’ 

(3) If samples are desired, the chief of station shall immediately 
notify the collector. 

(4) The collector at once shall forward samples, accompanied by 
description of shipment. 

(5) When samples are desired from each shipment of containers, 
the chief of station shall furnish to collector and deputies at ports within 
the station’s territory a list of such containers, indicating the size of 
sample necessary. Samples should then be sent promptly on arrival of 
containers without awaiting special request. 

In all other particulars the procedure shall be the same at non- 
laboratory ports as at laboratory ports, except that the time consumed 
in delivery of notices by mail shall be allowed for. 


(j) The chief of station shall be deemed a customs officer in enforc- 
ing important regulations. 


Regulation 11 


The Federal caustic poison act shall be enforced by the Food, Drug, 
and Insecticide Administration, United States Department of Agri- 
culture. 
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Acceptable Antidotes for Dangerous Caustic or Corrosive Substances 
Covered by the Federal Caustic Poison Act 


INTRODUCTION 

The Federal caustic poison act (sec. 2 (a)) names 12 materials which 
are classified as dangerous caustic or corrosive substances. 

The law defines ‘“misbranded parcel, package, or container” (sec. 2 
(b)) as a retail parcel, package, or container of any dangerous caustic 
or corrosive substance not bearing a conspicuous, easily legible label or 
sticker, containing the information called for by the act. The required 
information includes “directions for treatment in case of accidental 
personal injury by any dangerous caustic or corrosive substance, except 
that such directions need not appear on labels or stickers, on parcels, 
packages, or containers at the time of shipment or of delivery for ship- 
ment by manufacturers and wholesalers for other than household use.” 
(Sec. 2 (b) (4).) 

The regulations promulgated by the Secretary of Agriculture for the 
enforcement of the act provide, in part, that— 

(f) Except as provided in paragraph (g) of this regulation, the con- 
tainer shall in all cases bear upon the label or sticker thereof, immediately 
following the word “Poison,” directions for treatment in the case of 
internal personal injury; in addition, if the substance may cause external 
injury, directions for appropriate treatment shall be given. The direc- 
tions shall prescribe such treatments for personal injury as are sanc- 
tioned by competent medical authority, and the materials called for by 
such directions shall be, whenever practicable, such as are usually avail- 
able in the household. 

(g) Manufacturers and wholesalers only, at the time of shipment 
or delivery for shipment, are exempted from placing directions for treat- 
ment on the label or sticker of any container for other than household 
use, but in any event the information required by section 2 (b), (1), 
(2), and (8) of the act and these regulations shall be given. 

(hk) A person who receives from a manufacturer or wholesaler any 
container which under the conditions set forth in section 2 (b) (4) of 
the act and regulation 3 (g) does not bear at the time of shipment di- 
rections for treatment in the case of personal injury must place such 
directions on the label or sticker if he offers such container for general 
sale or exchange. 


ANTIDOTES 
For the benefit and guidance of those interested, there are published 
herein internal and external antidotes which, in the light of present 
knowledge and information, are regarded as acceptable treatments in 
the case of accidental injury by the dangerous caustic or corrosive sub- 
stances covered by the Federal caustic poison act. These antidotes have 
received the approval of competent medical authorities. 
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Hydrochloric Acid 


External.—Wipe off the acid gently, immediately flood the surface 
with water, using soap freely, then cover with moist magnesia or baking 
soda. 

Internal.—Drink a teaspoonful or more of magnesia, chalk, whiting, 
or wall plaster, or smal] pieces of soap softened with water, in milk, 
mucilage, or raw-egg white. 

Call physician, 


Sulphuric Acid 


External.—Wipe off the acid gently, immediately flood the surface 
with water, using soap freely, then cover with moist magnesia or baking 
soda. 

Internal.—Drink a teaspoonful or more of magnesia, chalk, whiting, 
or wall plaster, or small pieces of soap softened with water, in milk, 
mucilage, or raw-egg white. 

Call physician. 


Nitric Acid 

External.—Wipe off the acid gently, immediately flood the surface 
with water, using soap freely, then cover with moist magnesia or baking 
soda. 

Internal.—Drink a teaspoonful or more of magnesia, chalk, whiting, 
or wall plaster, or small pieces of soap softened with water, in milk, 
mucilage, or raw-egg white. 

Call physician. 


Carbolic Acid 

External.—Flood with water and bathe with dilute alcohol or whiskey, 
or a bland oil (olive, cottonseed, linseed). 

Internal.—Give milk, raw-egg white, mucilage, gruel, or cornstarch 
paste, and follow with an emetic (tablespoonful of mustard in a tumbler 
of warm water). 

Call physician. 


Oxalic Acid 

External.—Wash with water. 

Internal.—Give magnesia, chalk, or whiting suspended in much water. 
Follow with emetic (tablespoonful of mustard in a tumbler of warm 
water.) 

Call physician. 


Salt of Oxalic Acid 
Internal.—Give magnesia, chalk, or whiting suspended in much water. 
Follow with emetic (tablespoonful of mustard in a tumbler of warm 
water.) 
Call physician. 
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Acetic Acid 


External.—Wash with water. 
Internal.—Give magnesia, chalk, or whiting, in water. 
Call physician, 


Hypochlorous Acid 
EHaternal.—Wash with water. 


Internal.—Drink mucilage, raw-egg white, milk, or rice gruel. 


With emetic (tablespoonful of mustard in a tumbler of warm 
Call physician. 


Sodium Hydroxide 
External._Flood with water, then wash with vinegar. 
Internal.—Give vinegar, or juice of lemon, grapefruit, or 
copiously. Follow with olive oil. 
Eyes.—Wash out with 5 per cent boric-acid solution. 
Call physician. 


Potassium Hydroxide 
External.Flood with water, then wash with vinegar. 
Internal.—Give vinegar, or juice of lemon, grapefruit, or 
copiously. Follow with olive oil. 
Eyes.—Wash out with 5 per cent boric-acid solution. 
Call physician. 


Ammonium Hydroxide 
Eaternal.—Flood with water, then wash with vinegar. 
Internal.—Give vinegar, or juice of lemon, grapefruit, or 
copiously. Follow with olive oil. 
Eyes.—Wash out with 5 per cent boric-acid solution. 
Call physician. 


Silver Nitrate 


Eaternal— Wash with water, then salt solution. 
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Follow 
water). 


orange, 


orange, 


orange, 


Internal.—Give copious drafts of table salt in water, followed by an 
emetic (tablespoonful of mustard in a tumbler of warm water.) Then 
administer a dose of magnesium sulphate (Epsom salts) and follow 


with milk, raw egg, or boiled starch. 
Call physician. 


FEDERAL INSECTICIDE, FUNGICIDE AND 
RODENTICIDE ACT OF 1947 


1. Title. This Act may be cited as the ‘Federal Insecticide, Fungicide, 
Rodenticide Act.” 

2. Definitions. For the purposes of this Act— 

a.The term “economic poison” means any substance or mixture of 
substances intended for preventing, destroying, repelling, or mitigating 
any insects, rodents, fungi, weeds, and other forms of plant or animal 
life or viruses on or in living man or other animals, which the Secretary 
Shall declare to be a pest. 

b. The term “device” means any instrument or contrivance intended 
_for trapping, destroying, repelling, or mitigating insects or rodents or 
destroying, repelling, or mitigating fungi or such other pests as may be 
designated by the Secretary, but not including equipment used for the 
application of economic poisons when sold separately therefrom. 

c. The term “insecticide” means any substance or mixture of sub- 
stances intended for preventing, destroying, repelling, or mitigating 
any insects which may be present in any environment whatsoever. 

d. The term “fungicide” means any substance or mixture of substances 
intended for preventing, destroying, repelling, or mitigating any fungi. 

e. The term “rodenticide” means any substance or mixture of sub- 
stances intended for preventing, destroyirg, repelling, or mitigating 
rodents or any other vertebrate animal which the Seccretary shall declare 
to be a pest. 

f. The term “herbicide” means any substance or mixture of substances 
intended for preventing, destroying, repelling, or mitigating any weed. 

g. The term ‘‘weed” means any plant which grows where not wanted. 

h. The term “insect” means any of the numerous small invertebrate 
animals generally having the body more or less obviously segmented, 
for the most part belonging to the class insecta, comprising six-legged, 
usually winged forms, as, for example, beetles, bugs, bees, flies, and to 
other allied classes of arthropods whose members are wingless and 
usually have more than six legs, as for example, spider, mites, ticks, 
centipedes, and wood lice. 

i. The term “fungi” means all non-chlorophyll-bearing thallophytes 
(that is, all non-chlorophyll-bearing plants of a lower order than mosses 
and liverworts, as, for example, rusts, smuts, mildews, molds, yeasts, 
and bacteria, except those on or in living man or other animals. 

j. The term “ingredient statement” means either— 
(1) a statement of name and percentage of each active ingredient, 
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together with the total percentage of the inert ingredients, in the 
economic poison; or 

(2) a statement of the name of each active ingredient, together 
with the name of each and total percentage of the inert ingredients, 
if any there be, in the economic poison (except option 1 shall apply 
if the preparation is highly toxic to man, determined as provided 
in section 6 of this Act); 

and, in addition to (1) or (2) in case the economic poison contains 
arsenic in any form, a statement of the percentages of total and water 
soluble arsenic, each calculated as elemental arsenic. 

k. The term “active ingredient” means an ingredient which will pre- 
vent, destroy, repel, or mitigate insects, fungi, rodents, weeds or other 
pests. 

]. The term “inert ingredient”? means an ingredient which is not active. 

m. The term “antidote” means a practical immediate treatment in case 
of poisoning and includes first-aid treatment. 

n. The term “person” means any individual, partnership, association, 
corporation, or any organized group of persons whether incorporated 
or not. ‘ 

o. The term “Territory” means any Territory or possession of the 
United States, excluding the Canal Zone. 

p. The term ‘Secretary’? means the Secretary of Agriculture. 

q. The term “registrant” means the person registering any economic 
poison pursuant to the provisions of this Act. 

r. The term “label” means the written, printed, 01 graphic matter on, 
or attached to, the economic poison or device or the immediate container 
thereof, and the outside container or wrapper of the retail package, if 
any there be, of the economic poison or device. 

s. The term “labeling’? means all labels and other written, printed, 
or graphic matter— 

(1) upon the economic poison or device or any of its containers 
or wrappers; 

(2) accompanying the economic poison or device at any time; 

(3) to which reference is made on the labei or in literature ac- 
companying the economic poison or device, except to current official 
publications of the United States Department of Agriculture and 
Interior, the United States Public Health Service, State experiment 
stations, State agricultural colleges, and other similar Federal or 
State institutions or agencies authorized by law to conduct research 
in the field of economic poisons; 

t. The term “adulterated” shall apply to any economic poison if its 
strength or purity falls below the professed standard or quality as ex- 
pressed on its labeling or under which it is sold, or if any substance 
has been substituted wholly or in part for the article, or if any valuable 
constituent of the article has been wholly or in part abstracted. 

u. The term ‘“misbranded” shall apply— 

(1) to any economic poison or device if its labeling bears any 
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statement, design, or graphic representation relative thereto or to 
its ingredients which is false or misleading in any particular; 
(2) to any economic poison— 

(a) if it is an imitation of or is offered for sale under the 
name of another economic poison; 

(b) if its labeling bears any reference to registration under 
this Act; 

(c) if the labeling accompanying it does not contain directions 
for use which are necessary and if complied with adequate for 
the protection of the public; 

(d) if the label does not contain a warning or caution state- 
ment which may be necessary and if complied with adequate to 
prevent injury to living man and other vertebrate animals, vegeta- 
tion, and useful invertebrate animals; 

(e) if the label does not bear an ingredient statement on that 
part of the immediate container and on the outside container or 
wrapper, if there be one, through which the ingredient statement 
on the immediate container cannot be clearly read, of the retail 
package which is presented or displayed under customary con- 
ditions of purchase: Provided, That the Secretary may permit 
the ingredient statement to appear prominently on some other 
part of the container, if the size or form of the container makes 
it impracticable to place it on the part of the retail package which 
is presented or displayed under customary conditions of purchase. 

(f) if any word, statement, or other information required by 
or under authority of this Act to appear on the labeling is not 
prominently placed thereon with such conspicuousness (as com- 
pared with other words, statements, designs, or graphic matter 
in the labeling) and in such terms as to render it likely to be 
read and understood by the ordinary individual under customary 
conditions of purchase and use; or 

(g) if in the case of an insecticide, fungicide, or herbicide 
when used as directed or in accordance with commonly recognized 
practice it shall be injurious to living man or other vertebrate 
animals, or vegetation, except weeds, to which it is applied, or 
to the person applying such economic poison. 


§3. Prohibited Acts. (a) It shall be unlawful for any person to distri- 
bute, sell, or offer for sale in any Territory or in the District of Columbia, 
or to ship or deliver for shipment from any State, Territory, or the 
District of Columbia to any other State, Territory, or the District of 
Columbia, or to any foreign country, or to receive in any State, Territory, 
or the District of Columbia from any other State, Territory, or the Dis- 
trict of Columbia, or foreign country, and having so received, deliver 
or offer to deliver in the original unbroken package to any other person, 
any of the following: 

(1) Any economic poison which has not been registered pursuant to 
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the provisions of section 4 of this Act, or any economic poison if any 
of the claims made for it or any of the directions for its use differ in 
substance from the representations made in connection with its registra- 
tion, or if the composition of an economic poison differs from its compo- 
sition as represented in connection with its registration: Provided, That 
in the discretion of the Secretary, a change in the labeling or formula 
of an economic poison may be made within a registration period with- 
out requiring reregistration of the product. 

(2) Any economic poison unless it is in the registrant’s or the manu- 
facturer’s unbroken immediate container, and there is affixed to such 
container, and to the outside container or wrapper of the retail package, 
if there be one through which the required information on the immediate 
container cannot be clearly read, a label bearing— 

(a) the name and address of the manufacturer, registrant, or 
person for whom manufactured; 

(b) the name, brand, or trade-mark under which said article is 
sold; and 

(c) the net weight or measure of the content: Provided, That the 
Secretary may permit reasonable variations. 


(3) Any economic poison which contains any substance or substances 
in quantities highly toxic to man, determined as provided in section 6 
of this Act, unless the label shall bear, in addition to any other matter 
required by this Act— 
(a) the skull and crossbones; 
(b) the word “poison” prominently (IN RED) on a background 
of distinctly contrasting color; and 
(c) a statement of an antidote for the economic poison. 


(4) The economic poisons commonly known as standard lead arse- 
nate, basic lead arsenate, calcium arsenate, magnesium arsenate, zinc 
arsenate, zinc arsenite, sodium fluoride, sodium fluosilicate, and barium 
fluosilicate unless they have been d’stinctly colored or discolored as pro- 
vided by regulations issued in accordance with this Act, or any other 
white powder economic poison which the Secretary, after investigation 
of and after public hearing on the necessity for such action for the 
protection of the public health and the feasibility of such coloration or 
discoloration, shall, by regulation, require to be distinctly colored or 
discolored, unless it has been so colored or discolored: Provided, That 
the Secretary may exempt any economic poison to the extent that it is 
intended for a particular use or uses from the coloring or discoloring 
required or authorized by this section if he determines that such color- 
ing or discoloring for such use or uses is not necessary for the pro- 
tection of the public ‘health. 

(5) Any economic poison which is adulterated or misbranded or any 
device which is misbranded. 

b. Notwithstanding any other provision of this Act, no article shall 
be deemed in violation of this Act when intended solely for export to any 
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foreign country and prepared or packed according to the specifications 
or directions of the foreign purchaser. 
e. It shall be unlawful— 

(1) for any person to detach, alter, deface, or destroy, in whole 
or in part, any label or labeling provided for in this Act or the rules 
and regulations promulgated hereunder, or to add any substance 
to, or take any substance from, an economic poison in a manner that 
may defeat the purpose of this Act; 

(2) for any manufacturer, distributor, dealer, carrier, or other 
person to refuse, upon a request in writing specifying the nature 
or kind of economic poison or device to which such request relates, 
to furnish to or permit any person designated by the Secretary to 
have access to and to copy such records as authorized by section 
5 of this Act; 

(3) for any person to give a guaranty or undertaking provided 
for in section 7 which is false in any particular, except that a per- 
son who receives and relies upon a guaranty authorized under 
section 7 may give a guaranty to the same effect, which guaranty 
shall contain in addition to his own name and address the name and 
address of the person residing in the United States from whom he 
received the guaranty or undertaking; and 

(4) for any person to use for his own advantage or to reveal, other 
than to the Secretary, or officials or employees of the United States 
Department of Agriculture, or other Federal agencies, or to the 
courts in response to a subpoena, or to physicians, and in emergencies 
to pharmacists and other qualified persons, for use in the preparation 
of antidotes, in accordance with such directions as the Secretary may 
prescribe, any information relative to formulas of products acquired 
by authority of section 4 of this Act. 


§ 4. Registration. a. Every economic poison which is distributed, sold, 
or offered for sale in any Territory or the District of Columbia, or which 
is shipped or delivered for shipment from any State, Territory or the 
District of Columbia to any other State, Territory, or the District of 
Columbia, or which is received from any foreign country shall be regis- 
tered with the Secretary: Provided, That products which have the same 
formula, are manufactured by the same person, the labeling of which 
contains the same claims, and the labels of which bear a designation 
identifying the product as the same economic poison may be registered 
as a single economic poison; and additional names and labels shall be 
added by supplement statements; the registrant shall file with the Secre- 
tary a statement including— 

(1) the name and address of the registrant and the name and 
address of the person whose name will appear on the label, if other 
than the registrant; 

(2) the name of the economic poison; 

(3) a complete copy of the labeling accompanying the economic 
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poison and a statement of all claims to be made for it, including 
the directions for use; and 


(4) if requested by the Secretary, a full description of the tests 
made and the results thereof upon which the claims are based. 

b. The Secretary, whenever he deems it necessary for the effective 
administration of this Act, may require the submission of the complete 
formula of the economic poison. If it appears to the Secretary that the 
composition of the article is such as to warrant the proposed claims 
for it and if the article and its labeling and other materia] required to 
be submitted comply with the requirements of section 3 of this Act, 
he shall register it. 


e. If it does not appear to the Secretary that the article is such as 
to warrant the proposed claims for it or if the article and its labeling 
and other material required to be submitted do not comply with the 
provisions of this Act, he shall notify the registrant of the manner in 
which the article, labeling, or other material required to be submitted 
fail to comply with the Act so as to afford the registrant an opportunity 
to make the corrections necessary. If, upon receipt of such notice, the 
registrant insists that such corrections are not necessary and requests 
in writing that it be registered, the Secretary shall register the article, 
under protest, and such registration shall be accompanied by a warning, 
in writing, to the registrant of the apparent failure of the article to com- 
ply with the provisions of this Act. In order to protect the public, the 
Secretary, on his own motion, may at any time, cancel the registration of 
an economic poison in lieu thereof issue a registration under protest 
in accordance with the foregoing procedure. In no event shall registration 
of an article, whether or not protested, be construed as a defense for the 
commission of any offense prohibited under section 3 of this Act. 


d. Notwithstanding any other provision of this Act, registration is 
not required in the case of an economic poison shipped from one plant 
to another plant operated by the same person and used solely at such 
plant as a constituent part to make an economic poison which is register- 
ed under this Act. 


e. The Secretary is authorized to cancel the registration of any eco- 
nomic poison at the end of a period of five years following the registra- 
tion of such economic poison or at the end of any five-year period there- 
after, unless the registrant, prior to the expiration of each such five-year 
period, requests in accordance with regulations issued by Secretary that 
such registration be continued in effect. 


§ 5. Books and Records. For the purposes of enforcing the provisions 
of this Act, any manufacturer, distributor, carrier, dealer, or any other 
person who sells or offers for sale, delivers or offers for delivery, or who 
receives or holds any economic poison or device subject to this Act, shall, 
upon request of any employee of the United States Department of Agri- 
culture or any employee of any State, Territory, or political subdivision, 
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duly designated by the Secretary, furnish or permit such person at all 
reasonable times to have access to, and to copy all records showing the 
delivery, movement, or holding of such shipment and receipt, and the 
name of the consignor and consignee; and in the event of the inability 
of any person to produce records containing such information, all other 
records and information relating to such delivery, movement, or holding 
of the economic poison or device. Notwithstanding this provision, how- 
ever, the specific evidence obtained under this section shall not be used 
in a criminal prosecution of the person from whom obtained. 


§ 6. Enforcement. a. The Secretary (except as otherwise provided in 
this section) is authorized to make rules and regulations for carrying 
out the provisions of this Act, including the collection and examination 
of samples of economic poisons and devices subject to this Act and the 
determination and establishment of suitable names to be used in the 
ingredient statement. The Secretary is, in addition, authorized after 
opportunity for hearing— 

(1) to declare a pest any form of plant or animal life or virus 
which is injurious to plants, man, domestic animals, articles, or 
substances ; 

(2) to determine economic poisons, and quantities of substances 
contained in economic poisons, which are highly toxic to man; and 

(3) to determine standards of coloring or discoloring for economic 
poisons, and to subject economic poisons to the requirements of 
section 3a (4) of this Act. 

The Secretary of the Treasury and the Secretary of Agriculture shall 
jointly prescribe regulations for the enforcement of section 10 of this Act. 

c. The examination of economic poisons or devices shall be made in 
the United States Department of Agriculture or elsewhere as the Secre- 
tary may designate for the purpose of determining from such examina- 
tion whether they comply with the requirements of this Act, and if it 
shall appear from any such examination that they fail to comply with 
the requirements of this Act, the Secretary shall cause notice to be 
given to the person against whom criminal proceedings are contemplated. 
Any person so notified shall be given an opportunity to present his views, 
either orally or in writing, with regard to such contemplated proceed- 
ings, and if in the opinion of the Secretary it appears that the provisions 
of this Act have been violated by such person, then the Secretary shall 
certify the facts to the proper United States attorney, with a copy of 
the results of the analysis or the examination of such article: Provided, 
That nothing in this Act shall be construed as requiring the Secretary 
to report for prosecution or for the institution of libel proceedings minor 
violations of this Act whenever he believes that the public interest will 
be adequately served by a suitable written notice of warning. 


d. It shall be the duty of each United States attorney, to whom the 
Secretary or his agents shall report any violation of this Act, to ‘cause 
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appropriate proceedings to be commenced and prosecuted in the proper 
courts of the United States without delay. 

e. The Secretary shall, by publication in such manner as he may pre- 
scribe, give notice of all judgments entered in actions instituted under 
the authority of this Act. 


§ 7. Exemptions. a. The penalties provided for a violation of section 
3a of this Act shall not apply to— 

(1) any person who establishes a guaranty signed by, and contain- 
ing the name and address of, the registrant or person residing in 
the United States from whom he purchased and received in good 
faith the article in the same unbroken package, to the effect that 
the article was lawfully registered at the time of sale and delivery 
to him, and that it complies with the other requirements of this Act, 
designating this Act. In such case the guarantor shall be subject to 
the penalties which would otherwise attach to the person holding 
guaranty under the provisions of this Act; 

(2) any carrier while lawfully engaged in transporting an eco- 
nomic poison or device if such carrier upon request by a person duly 
designated by the Secretary shall permit such person to copy all 
records showing the transactions in and movement of the articles; 

(3) to public officials while engaged in the performance of their 
official duties; 

(4) to the manufacturer or shipper of an economic poison for 
experimental use only by or under the supervision of any Federal 
or State agency authorized by law to conduct research in the field 
of economic poisons; or by others if a permit has been obtained 
before shipment in accordance with regulations promulgated by the 
Secretary. 


§ 8. Penalties. a. Any person violating section 3a (1) of this Act shall 
be guilty of a misdemeanor and shall on conviction be fined not more 
that $1,000. 

b. Any person violating any provision other than section 3a (1) of 
this Act shall be guilty of a misdemeanor and shall upon conviction be 
fined not more than $500 for the first offense, and on conviction for 
each subsequent offense be fined not more than $1,000 or imprisoned for 
more than one year, or both such fine and imprisonment: Provided, 
That an offense committed more than five years after the last previous 
conviction shall be considered a first offense: And provided further, 
That in any case where a registrant was issued a warning by the Secre- 
tary pursuant to the provisions of section 4c of this Act, he shall in 
each instance upon conviction for an offense concerning which he had 
been so warned, be fined not more than $1,000 or imprisoned for not 
more than one year, or both such fine and imprisonment; and the regis- 
tration of the article with reference to which the violation occurred 
shall terminate automatically. An article the registration of which has 
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been terminated may not again be registered unless the article, its 
labeling, and other material required to be submitted appear to the 
Secretary to comply with all the requirements of this Act. 

ce. Notwithstanding any other provision of this section, in case any 
person, with intent to defraud, uses or reveals information relative to 
formulas of products acquired under the authority of section 4 of this 
Act, he shall be fined not more than $1,000 or imprisoned for not more 
than three years, or both such fine and imprisonment. ) 

d. When construing and enforcing the provisions of this Act, the 
act, omission, or failure, of any officer, agent, or other person acting for 
or employed by any person shall in every case be also deemed to be the 
act, omission, or failure of such person as well as that of the person 
employed. 


§ 9, Seizures. a. Any economic poison or device that is being trans- 
ported from one State, Territory, or District to another, or, having been 
transported, remains unsold or in original unbroken packages, or that 
is sold or offered for sale in the District of Columbia or any Territory, 
or that is imported from a foreign country, shall be liable to be pro- 
ceeded against in any district court of the United States in the district 
where it is found and seized for confiscation by process of libel for 
condemnation— 

(1) in the case of an economic poison— 

(a) if it is adulterated or misbranded; 

(b) if it has not been registered pursuant to the provisions 
of section 4 of this Act; 

(c) if it fails to bear on its label the information required by 
this: Actor 

(d) if it is a white powder economic poison and is not colored 
as required under this Act; or 
(2) in the case of a device if it is misbranded. 

b. If the article is condemned it shall, after entry of the decree, be 
disposed of by destruction or sale as the court may direct and the pro- 
ceeds, if sold, less the legal costs, shall be paid into the Treasury of the 
United States, but the article shall not be sold contrary to the provisions 
of this Act or of the laws of the jurisdiction in which it is sold: Pro- 
vided, That upon the payment of the costs of the libel proceedings and 
the execution and delivery of a good and sufficient bond conditioned 
that the article shall not be sold or otherwise disposed of contrary to 
the provisions of this Act or the laws of any State, Territory, or 
District in which sold, the court may direct that such articles be deliver- 
ed to the owner thereof. The proceedings of such libel cases shall con- 
form, as near as may be, to the proceedings in admiralty, except that 
either party may demand trial by jury of any issue of fact joined in 
any case, and all such proceedings shall be at the suit of and in the 
name of the United States. 

ec. When a decree of condemnation is entered against the article, 
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court costs and fees, storage, and other proper expenses shall be awarded 
against the person, if any, intervening as claimant of the article. 


§ 10. Imports. The Secretary of the Treasury shall notify the Secre- 
tary of Agriculture of the arrival of economic poisons and devices offered 
for importation and shall deliver to the Secretary of Agriculture, upon 
his request, samples of economic poisons or devices which are being 
imported or offered for import into the United States, giving notice to 
the owner or consignee, who may appear before the Secretary of Agri- 
culture and have the right to introduce testimony. If it appears from 
the examination of a sample that it is adulterated or misbranded or 
otherwise violates the prohibitions set forth in this Act, or is otherwise 
dangerous to the health of the people of the United States, or is of a 
kind forbidden entry into or forbidden to be sold or restricted in sale 
in the country in which it is made or from which it is exported, the said 
article may be refused admission, and the Secretary of the Treasury 
shall refuse delivery to the consignee and shall cause the destruction of 
any goods refused delivery which shall not be exported by the con- 
signee within three months from the date of notice of such refusal 
under such regulations as the Secretary of the Treasury may prescribe: 
Provided, That the Secretary of the Treasury may deliver to the con- 
sionee such goods pending examination and decision in the matter on 
execution of a penal bond for the amount of the full invoice value of 
such goods, together with the duty thereon, and on refusal to return 
such goods for any cause to the custody of the Secretary of the Treasury, 
when demanded, for the purpose of excluding them from the country, 
or for any other purpose, said consignee shall forfeit the full amount 
of the bond: And provided further, That all charges for storage, cartage, 
and labor on goods which are refused admission or delivery shall be 
paid by the owner or consignee, and in default of such payment shall 
constitute a lien against any future importation made by such owner 
or consignee. 


§ 11. Delegation of Duties. Al} authority vested in the Secretary by 
virtue of the provisions of this Act may with like force and effect be 
executed by such employees of the United States Department of Agri- 
culture as the Secretary may designate for the purpose. 


§ 12. Authorization for Appropriations and Expenditures. a. There is 
hereby authorized to be appropriated, out of any moneys in the Treasury 
not otherwise appropriated, such sums as may be necessary for the pur- 
poses and administration of this Act. In order to carry out the pro- 
visions of this Act, which take effect prior to the repeal of the Insecti- 
cide Act of 1910, appropriations available for the enforcement of such 
Act are author‘zed to be made available. 

b. The Secretary is authorized from the funds appropriated for this 
Act to make such expenditures as he deems necessary, including rents, 
travel, supplies, books, samples, testing devices, furniture, equipment, 
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and such other expenses as may be necessary to the administration 
of this Act. 


§13. Cooperation. The Secretary is authorized to cooperate with any 
other department or agency of the Federal Government and with the 
official agricultural or other regulatory agency of any State, or any 
State, Territory, District, possession, or any political subdivision there- 
of, in carrying out the provisions of this Act, and in securing uniformity 


of regulations. 


.§ 14. Separability. If any provision of this Act is declared unconsti- 
tutional, or the applicability thereof to any person or circumstance 1s 
held invalid, the constitutionality of the remainder of this Act and the 
applicability thereof to other persons and circumstances shall not be 


affected thereby. 


§ 15. Effective Date. All provisions of this Act, except section 3, 
“Prohibited Acts”; section 8, “Penalties”; section 9, “Seizures”; and 
section 10, “Imports,” shall take effect upon enactment, and sections 
8, 8, 9, and 10 of this Act shall take effect as follows: (1) As to devices, 
upon enactment; (2) as to rodenticides and herbicides, six months after 
enactment; and (3) as to insecticides, fungicides, and all other economic 
poisons, one year after enactment: Provided, That the Secretary, upon 
aplication, may at any time within one year after sections 3, 8, 9, and 
10 of this Act become applicable to devices, rodenticides and herbicides, 
and insecticides, fungicides, and other economic poisons, respectively, 
if he determines that such action will not be unduly detrimental to 
the public interest, and is necessary to avoid hardships, exempt, under 
such terms and conditions as he may prescribe, any economic poison 
from the provisions of this Act if such economic poison was labeled, 
shipped, and delivered by the manufacturer thereof prior to the time 
the sections of this Act referred to above became applicable to such 
economic poison and in case the economic poison is an insecticide or 
fungicide if its sale, delivery, or shipment has not been and will not 
be in violation of the provisions of the Insecticide Act of 1910. 


§ 16. Repeals. The Insecticide Act of 1910, approved April 26, 1910 
(36 Stat. 331, 7 U. S. C. 121-134), is hereby repealed one year after the 
date of the enactment of this Act: Provided, That, with respect to 
violations, liabilities incurred, or appeals taken prior to said date, and 
with respect to sales, shipments or deliveries or insecticides and fungi- 
cides under an exemption granted by the Secretary under section, 15 all 
provisions of the Insecticide Act of 1910 shall be deemed to remain 
in full force for the purpose of sustaining any proper suit, action, or 
other proceeding with respect to any such violations, liabilities, appeals, 
or to such sales, shipments, or deliveries of insecticides and fungicides 
exempted by the Secretary under section 15. 


REGULATIONS 


Regulations for the Enforcement of the Federal Insecticide, Fungi- 
cide, and Rodenticide Act. 

Title 7, Ch. 1, Part 162, Code of Federal Regulations. 

§ 162.1 Words in singular form. Words used in the singular form in 
the regulations in this part shall include the plural, and vice versa, as 
the case may require. 

$162.2 Terms defined and construed. All terms used in these regula- 
tions in this part shall have the meaning set forth for such terms in the 
act. In addition, such terms shall be construed as follows: 

(a) Act. “Act”? means the Federal Insecticide, Fungicide, and 
Rodenticide Act. 

(b) Director. “Director” means the Director of the Livestock 
Branch, Production and Marketing Administration, United States 
Department of Agriculture, or ary officer or employee to whom he 
has heretofore lawfully delegated or to whom he may hereafter law- 
fully delegate the authority to act in his stead. 

(c) Economic poison, “Economic poison” includes insecticides, 
fungicides, rodenticides and herbicides. A product shall be deemed 
to be an economic poison regardless of whether intended for use as 
packed or after dilution or mixture with other substances, such as 
carriers or baits. Products intended only for use after further pro- 
cessing or manufacturing, such as grinding to dust form or more 
extensive operations, shall not be deemed to be economic poisons. 
Substances which have recognized commercial uses other than uses 
as economic poisons shall not be deemed to be economic poisons un- 
less such substances are (1) specially prepared for use as economic 
poisons, or (2) labeled, represented, or intended for use as eco- 
nomic poisons, or (3) marketed in channels of trade where they will 
presumably be purchased as economic poisons. 

(d) Fungicide. ’Fungicide” includes but is not limited to: 

(1) Plant fungicide, seed fungicides, fungicidal wood preservatives, 
and mildew ard mold preventatives. 

(2) Disinfectants, antiseptics and sterilizers, except those for use 
only on or in living man or other animals. 

The term “fungicide” shall not include algaecides. 

(e) Active ingredient. An “active ingredient” is an ingredient 
which: 

(1) Is capable in itself, and when used in the same purposes as di- 
rected for use of the product, of preventing, destroying, repelling, or 
mitigating insects, furgi, rodents, weeds or other pests; and 

(2) Is present in the product in an amount sufficient to add materially 
to its effectiveness; and 

(3) Is not antagonistic to the activity of the principal active ingredient; 

Provided, however, That the Director may require an ingredient to 
be designated as an active ingredient if, in his opinion, it sufficiently 
increases the effectiveness of the economic poison to warrant such action. 
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(f) Rodent. “Rodent” means any animal of the order Rodentia, 
including, but not limited to, rats, mice, rabbits, gophers, prairie 
dogs and squirrels. 

(g¢) Official investigator. “Official investigator” means any em- 
ployee or agent of the Department of Agriculture or the Treasury 
Departmert authorized by the Director or by the Secretary of the 
Treasury to make investigations in connection wth enforcement 
of the act. 

§ 162.3 Administration. The Director is authorized to take such action 
as, in his discretion, may be necessary in the administration and enforce- 
ment of the act and the regulations in this part. 

§ 162.4 Language to be used. All statements, words and other infor- 
mation required by the act or the regulations in this part to appear on 
the label or labeling of any economic poison shall be in the English 
language; Provided, That in the case of articles intended solely for 
distribution to points outside the continental United States the appropri- 
ate foreign language may be used in lieu of the English language. 

§$ 162.5 Omission of label or labeling. The omission of a label or 
labeling from any economic poison shall not affect any provision under 
the act or the regulations in this part with respect to any statement 
required to appear on such label or labeling. 

§ 162.6 Label—(a) Contents of label. The label of every economic 
poison must show, clearly and prominently, the name of the product; the 
name and address of the manufacturer, the registrant, or person for 
whom manufactured; the net contents; the ingredient statement; and a 
warning or caution statement which may be necessary to prevent injury 
to living man and other vertebrate animals, useful vegetation and useful 
invertebrate animals . The label of any economic poison which is highly 
toxic to man must also contain the skull and crossbones, and the word 
“poison” in red on a contrasting background and the antidote statement 
in immediate proximity thereto. The antidote statement shall include 
directions to call a physician immediately. The label of every economic 
poison, if necessary to prevent injury to living man and other vertebrate 
animals, useful vegetation and useful invertebrate animals, must con- 
tain an appropriate warning or caution statement as required in § 162.9. 

(b) Name and address of manufacturer. An unqualified name and 
address given on the label shall be considered as the name and address 
of the manufacturer. If the registrant’s name appears on the label and 
the registrant is not the manufacturer, or if the name of the person for 
whom the economic poison was manufactured appears on the label, it 
must be qualified by appropriate wording such as “Packed for***,” 
“Distributed by ***,” or “Sold by ***,” to show that the name is not 
that of the manufacturer. When a person manufactures an economic 
poison in two or more places or in a place different from the manufac- 
turers principal office, the actual place of manufacture of each particular 
package need not be stated on the label except when, under the special 
circumstances existing, the failure to name it may be misleading to the 
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public. The address of the manufacturer, registrant or person for whom 
manufactured shall include the street address, if any, unless the street 
address is shown in a current city directory or telephone directory. 


(c) Name, brand or trade mark of economic poison. The name, brand, 
or medemark of the economic poison appearing on the label shall be 
that under which the economic poison is registered. 


(d) Net content. (1) The net content shall be exclusive of wrappers 
or other material, and shall be deemed to be average content unless 
stated as a minimum quality. 

(2) Net content shall be stated in the terms of weight or measure 
in general use by consumers and users of the economic poison to give 
accurate information as to the quantity of the economic poison. If there 
is no general use, the net content statement shal] be in terms of liquid 
measure if the product is a liquid, and in terms of weight if it is a solid, 
semi-solid, viscous, or a mixture of liquid and solid. Statements of liquid 
measure shall be in terms of the United States gallon. quart, pint, and 
fluid ounce, at 68° F. The statements of weight shall be in terms of 
pois pound and ounce. All statements of net content shall be in 
terms of the largest unit present. 

(3) If the contents are stated as a minimum quantity, variation be- 
low is not permissible and variation above shall not be unreasonably 
large. 

(4 If the contents are not stated as a minimum quantity, variation 
shall be permitted only to the extent that it represents deviations un- 
avoidable in good packing practice. The average quantity in the packages 
in a shipment shall not fall below the average quantity stated, nor shall 
there be any unreasonable variation from the average in the contents 
of any package. 


§ 162.7 Ingredient statement—(a) Location of ingredient statement. 
The ingredient statement must appear on that part of the label displayed 
under customary conditions of purchase except in cases where the Di- 
rector determines that, due to the size or form of the container a state- 
ment on that portion of the label is impractical, and permits such state- 
ment to appear on another side or panel of the label. When so permitted, 
the ingredient statement must be in larger type and more prominent 
than would otherwise be possible. The ingredient statement must run 
parallel with other printed matter on the panel of the label on which 
it appears and must be on a clear contrasting background not obscured 
or crowded. 


(b) Names of ingredients. The well-known common name of the 
ingredient must be given or, if the ingredient has no common name, the 
correct chemical name. If there is no common name and the chemical 
composition is unknown or complex, the Director may permit the use of 
a new or coined name which he finds to be appropriate for the infor- 
mation and protection of the user. If the use of a new or coined name is 
permitted, the Director may prescribe the terms under which it may be 


488 SANITARY CHEMICALS 


= are TIE, 
— waited Gties 


a ee = ee Sean bon on 
used. A trademark or trade name may not be used as the name of an 
ingredient except when it has become a common name. 

(c)..Percentages of ingredients. Percentages of ingredients shall be 
determined by weight and the sum of the percentages of the ingredients 
shall be 100. Sliding scale forms of ingredient statements shall not 
be used. 

(d) Designation of ingredients. (1) Active ingredients and inert 
ingredients shall be so designated, and the term “inert ingredients” 
shall appear in the same size type and be equally as prominent as the 
term ‘active ingredients.” 

(2) If the name but not the percentage of each active ingredient is 
given, the names of the active and inert ingredients shall, respectively, 
be shown in the descending order of the percentage of each present in 
each classification and the name of each ingredient shall be given equal 
prominence. 

(e) Active ingredient content. As long as an economic poison is sub- 
ject to the act the percentages of active ingredients declared in the 
ingredient statement shall be the percentages of such ingredients in the 
economic poison. 


§ 162.8 Economic poisons highly toxic to man. The Secretary hereby 
finds that economic poisons which fall within any of the following 
categories when tested on the laboratory animals, mice, rats and rabbits, 
are highly toxic to man or contain substances or quantities of substances 
highly toxic to man within the meaning of the act: 

(a) Ora] toxicity. Those which produce death in half or more than 
half the animals of any species at a dosage of 50 milligrams at a single 
dose, or less, per kilogram of body weight when administered orally to 
ten or more such animals of each species. 

(b) Toxicity on inhalation. Those which produce death in half or more 
than half of the animals of any species at a dosage of 200 parts or less 
by volume of the gas or vapor per million parts by volume of air when 
administered by continuous inhalation for one hour or less to ten 
or more animals of each species, provided such concentration is likely 
to be encountered by man when the economic poison is used in any 
reasonably forseeable manner. 

(r) Toxicity by skin absorptien. Those which produce death in half 
or more than half of the animals (rabbits only) tested at a dosage of 
200 miligrams or less per kilogram of body weight when administered by 
continuous contact with the bare skin for 24 hours or less to ten or 
more animals. 

Provided, however, That the Director may, upon application and after 
opportunity for hearing, exempt any economic poison which meets 
the above standard but which is not in fact highly toxic to man, from 
the requirements of the act and the regulations in this part with respect 
to economic poisons highly toxic to man. 


§ 162.9 Warning or caution statement. The warning or caution staté- 


APPENDIX 489 


ment, when necessary to prevent injury to living man and other verte- 
brate animals, useful vegetation and useful invertebrate, animals, must 
appear on the label in a place sufficiently prominent to warn the user, 
and must state clearly and in non-technical language the particular 
hazard involved in the use of the economic poison, e.g., ingestion, skin 
absorption, inhalation, inflammability or explosion, and the precautions 
to be taken to avoid accident, injury, or damage.. 


The word “Poison” in red on a contrasting background in immediate 
proximity to the skull and crossbones and an antidote, including direc- 
tions to call a physician immediately, shall appear on all economic poisons 
highly toxic to man. 


§ 162.10 Registration—(a) Eligibility. Any manufacturer, packer, 
seller, distributor or shipper of an economic poison is eligible as a 
registrant and may register such economic poison. 

(b) Effect of registration. If an economic poison is registered under 
the act no further registration under the act is required: Provided, That, 

(1) The product is in the manufacturer’s or registrant’s original 
unbroken immediate container; and 

(2) The claims made for it and the directions for its use do not differ 
in substance from the representations made in connection with registra- 
tion. 

(c) Procedure for registration. Applications for registration should 
be addressed to Insecticide Division, Livestock Branch, Production and 
Marketing Administration, United States Department of Agriculture, 
Washington 25, D. C. Application forms will be furnished upon request. 
Applications should be submitted as far in advance as possible and at 
least 30 days before the time when it is desired that registration take 
effect. No fees are charged for registration. 

(d) Effective date of registration. Registration of an economic 
poison shall become effective on the date the notice of registration is 
issued. 

(e) Responsibility of a registrant. The registrant is responsible for 
the accuracy and completeness of all information submitted in connection 
with his application for registration of an economic poison. 

(f{) Changes in labeling or formula. (1) Changes in substance in the 
labeling or changes in the formula of a registered economic poison must 
be submitted in advance to the Insecticide Division, Livestock Branch, 
Production and Marketing Administration, United States Department 
of Agriculture, Washington 25, D. C. The registrant must describe the 
exact changes desired and the proposed effective date and, upon request, 
shall submit a description of tests which justify such changes. 

(2) After the effective date of change in labeling or formula the 
product shall be marketed only under the new claims or formula, except 
that a reasonable time may be permitted by the Director to dispose of 
properly labeled stocks of old products. 

(g) Claims must conform to registration, Claims made for an eco- 
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nomic poison must not differ in substance from representations made in 
connection with registration, including representations with respect to 
effectiveness, ingredients, directions for use, or pests against which the 
product is recommended. 


§ 162.11 Guarantee of economic poisons—(a) By whom given. Any 
manufacturer, distributor, wholesaler, or cther person residing in the 
United States may furnish to any person to whom he sells an economic 
poison a guarantee that the economic poison was lawfully registered at 
the time of sale and delivery to such person, and that the economic 
poison complies with all the requirements of the act and of the regula- 
tions in this part. 


(b) Reference to guarantee. No reference to or suggestion that a 
guarantee of registration has been given shall be made in the labeling 
of any economic poison. 


(c) Contents of guarantee. In order to afford effective protection, 
each guarantee must: 

(1) Be signed by and contain the name and address of the person 
giving it; and 

(2) State that the economic poison was lawfully registered at 
the time of sale and delivery and that it complies with all other require- 
ments of the Federal Insecticide, Fungicide, and Rodenticide Act. 


(d) Scope of guarantee. A guarantee may be (1) limited to a specific 
shipment or other delivery of a product, in which case it may be a 
part of or attached to the invoice or bill of sale covering such ship- 
ment or delivery, or (2) general and continuing, in which case, in its 
application to any shipment or other delivery of a product, it shall be 
considered to have been given at the date when such product was 
shipped or delivered by the person giving the guarantee. 


(e) Expiration of guarantee. Any guarantee shall expire when the 
product is repacked or relabeled by the purchaser or when it becomes 
otherwise in violation of the act or the regulations in this part after 
shipment or other delivery by the person who gave such guarantee. 


(f) Forms of guarantee. The following are suggested forms of guar- 
antee: 
(1) Limited form for use on invoice or bill of sale. 


ee eM hereby guarantees that the economic 
; Name of guarantor 
poison herein listed is lawfully registered with the Secretary of Agri- 


culture and that the same complies with all requirements of the Federal 
Insecticide, Fungicide, and Rodenticide Act. 
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(2) General and continumg form. 
The economic poisons comprising each shipment or other delivery 
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order of 


Name and address of person receiving guarantee 
are hereby guaranteed to be lawfully registered with the Secretary 


of Agriculture and to comply with all requirements of the Federal In- 
secticide, Fungicide, and Rodenticide Act, as of the date of such ship- 
ment or delivery. 


§ 162.12. Coloration and discoloration. The white economic poisons 
hereinafter named shall be colored or discolored in accordance with this 
section. The hues, values, and chromas specified are those contained in 
the Munsell Book of Color, Munsell Color Company, 10 East Franklin 
Street, Baltimore, Maryland. 

(a) Coloring agent. The coloring agent must produce a uniformly 
colored product not subject to change in color beyond the minimum 
requirements specified in the regulations in this part during ordinary 
conditions of marketing or storage, and must not cause the product to 
be ineffective or result in its causing damage when used as directed. 

(b) Arsenicals and barium fluosilicate. Standard lead arsenate, basic 
lead arsenate, calcium arsenate, magnesium arsenate, zinc arsenate, 
zine arsenite, and barium fluosilicate shall be colored any hue, except 
the yellow-reds and yellows, having a value of not more than 8 and 
a chroma of not less than 4, or shall be discolored to a neutral lightness 
value rot over 7. 

(c) Sodium fluoride and sodium fluosilicate. Sodium fluoride and 
sodium fluosilicate shall be colored blue or green having a value of 
noc more than 8 and a chroma of not less than 4, or shall be discolored 
to a neutral lightness value not over 7. 

(d) Exception. Notwithstanding the provisions of paragraphs (b) 
and (c) of this section the Director, after opportunity for hearing, 
may permit other hues to be used for any particular purpose if the 
prescribed hues are not feasible for such purpose and if such action 
will not be injurious to the public. 

§ 162.13. Adulteration; valuable constituent. (a) A valuable con- 
stituent will be considered as wholly abstracted whenever the designa- 
tion or representation of the product imports its presence therein and 
such constituent has been wholly omitted therefrom in the preparation 
of the product or has been wholly removed from the completed product. 

(b) A valuable constituent will be considered as partly abstracted 
whenever the designation or representation of the product imports its 
presence therein, and such constituent is not present in the usual or 
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customary amount or in the amount indicated: in the labeling. 


§ 162.14. Misbranding—(a) False or misleading statements. Among 
representations in the labeling of an economic poison which render it 
misbranded are the following: 

(1) A false or misleading statement concerning composition of the 
product. 

(2) A false or misleading statement concerning the effectiveness of 
the product as an economic poison or device. 

(3) A false or misleading statement about the value of the product 
for purposes other than as an economic poison or device. 

(4) A false or misleading comparison with other economic poisons 
or devices. 

(5) A false or misleading representation as to the safety of the 
economic poison or of its ingredients including a statement such as 
“non-poisonous”, “non-injurious”, or “non-hazardous” unless the product 
is in fact safe under all conditions. 

(6) Any statement directly or indirectly implying that the economic 
poison or device is recommended or endorsed by any agency of the 
Federal Government. 

(7) The name of an economic poison which contains two or more 
ingredients if it suggests the name of one or more but not all such 
ingredients, even though the names of the other ingredients are stated 
elsewhere in the labeling: Provided, however, That it is permissible, when 
the percentage of each active ingredient is given in the name, to omit 
reference in the name to the inert ingredients. 

(8) Prominent reference in the labeling to one or more active in- 
gredients without giving their percentages in immediate proximity 
thereto or without giving equal prominence to other active ingredients 
or to the presence of inert ingredients. 

(9) A true statement used in such a way as to give a false or 
misleading impression to the purchaser. 

(b) Justification of false and misleading statements not permitted. 
(1) The use of any false or misleading statement on any part of the 
labeling, given as the statement or opinion of any person or based upon 
such statement or opinion shall not be justified, nor may such statement 
be justified by the fact that the statement or opinion is actually that 
of such person. 

(2) The use of a false or misleading statement in the labeling cannot 
be justified by an explanatory statement. 


§ 162.15. Enforcement—(a) Collection of samples. Samples of eco- 
nomic poisons and devices shall be collected by official investigators 
or by any employce of the Federal Government, or of a State, territory, 
or political subdivision who has been duly designated by the Director. 

(b) Examination of samples. Methods of examination of samples 
shall be those adopted and published by the Association of Official Agri- 
cultural Chemists, where applicable, and such other methods as may 
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be necessary to determine whether the product complies with the law. 

(c) Notice of apparent violation. (1) If from an examination or 
analysis an economic poison or device appears to be in violation of 
the act, a notice in writing shall be sent to the person against whom 
criminal proceedings are contemplated, giving him an opportunity to 
offer such written explanation as he may desire. The notice shall state 
the manner in which the sample fails to meet the requirements of the 
act and the regulations. 

(2) Any such person may, in addition to his reply to such notice, 
file within 20 days of ‘its receipt a written request for an opportunity 
to present his views orally in connection therewith. 

(83) No notice or hearing shall be required prior to the seizure of 
any economic poison or device. 

§ 162.16. Notice of judgment. Publication of judgments of the courts 
in caSes arising under the criminal or seizure provisions of the act 
shall be made in the form of notices, circulars, or bulletins as the Direc- 
tor may direct. 

§ 162.17. Shipments for experimental use.—(a) Articles for which 
no permit is required. (1) A substance or mixture of substances being 
put through tests in which the purpose is only to determine its value 
for economic poison purposes or to determine its toxicity or other prop- 
erties, and where the user does not expect to receive any benefit in pest 
control from its use is not considered an economic poison within the 
meaning of section 2a of the act and § 162.2 (c). Therefore, no permit 
under the act is required for its shipment. 

(2) An economic poison shipped or delivered for experimental use 
by or under the supervision of any Federal or State agency authorized 
by law to conduct research in the field of economic poisons shall not 
be subject to the provisions of the act and the regulations in this 
part. 

(b) Articles for which permit is required. (1) An economic poison 
shipped or delivered for experimental use by other qualified persons 
but not under the supervision of a Federal or State agency authorized 
by law to conduct research in the field of economic poisons, shall be 
exempt from the provisions of the act and of the regulations in this 
part: Provided, That a permit for such shipment or delivery is obtained 
prior thereto. Permits will be of two types, specific and general. A 
specific permit will be issued to cover a particular shipment on a specific 
date to a named person. A genera] permit will be issued to cover more 
than one shipment over a period of time to different persons. 

(2) All applications for permits covering shipments for experimental 
use must be signed by the shipper or person making delivery and must 
contain the following: 

(i) Name and address of shipper and place or places from which 
shipment will be made. 

(ii) Proposed date of shipment or proposed shipping period not to 
exceed one year. 


494 SANITARIVGH PNG AES 


(iii) Identification of material to be covered by permit which should 
apply to a single material or group of closely allied materials. 

(iv) Approximate quantity to be shipped and types of tests such 
as greenhouse, orchard, or field. 

(v) A signed statement whether the product is sold or is delivered 
without cost. 

(vi) A signed statement that the economic poison is intended for 
experimental use only. 

(vii) Proposed labeling which, in addition to other statements, must 
state that the product is for experimental use only. 

(c) Cancellation of permits. Any permit for shipment for experi- 
mental use may be cancelled at any time for any violation of the 
terms thereof. 

§ 162.18. Exemption (a) An economic poison specified in § 162.12 
which is intended solely for use by a textile manufacturer or com- 
mercial laundry, cleaner or dyer as a mothproofing agent, which 
would not be suitable for such use if colored and which will not come 
into the hands of the public except when incorporated into aq fabric, 
shall be exempt from the requirements of section 3 (a) (4) of the 
act and § 162.12. 

(b) The economic poison sodium fluoride shall be exempt from the 
coloration requirements of section 3 (a) (4) of the act and § 162.12 (c) 
when (1) it is intended for use as a fungicide solely in the manufac- 
ture or processing of rubber, glue, or leather goods: (2) coloration of 
said economic poison in accordance with said requirements will be likely 
to impart objectionable color characteristics to the finished goods; (3) 
said economic poison will not be present in such finished goods in 
sufficient quantities to cause injury to any person; and (4) said economic 
poison will not come into the hands of the public except after incorpora- 
tion into such finished goods. 

The regulations in this part shall become effective thirty days after 
publication thereof in the Federal Register. 

Issued this 26th day of September 1947. 

(Seal) Clinton P. Anderson, 
Secretary of Agriculture. 


REGULATIONS 
(Imports) 
Title 7, Ch. 1, Part 162, Code of Federal Regulations. 

Economic Poisons and Devices 
Sec. 
162.80 Definitions. 
162.31 Registration. 
162.82 Declaration. 
162.33 Notice of shipments for importation. 
162.34 Drawing of samples of import shipments, 
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162.35 Bond for release of imports pending examination. 
162.36 Procedure after examination. 

Authority: § § 162.30 to 162.36, inclusive, issued under Pub. Law 
ie s0th Cong., 61 Stat. 163. 

§ 162.30. Definitions. All terms used in the regulations in this part 
shall have the meaning set forth for such terms in the Federal Insecti- 
cide, Fungicide, and Rodenticide Act and §162.2 of the regulations 
promulgated by the Secretary of Agriculture thereunder. In addition 
the term “Collector of Customs” means any person authorized under 
the customs laws and regulations to perform the duties of a collector 
of customs. 

§ 162.31. Registration. All economic poisons are required to be regis- 
tered under the provisions of section 4 of the act, and § 162.10 of the 
regulations promulgated by the Secretary of Agriculture thereunder 
before being permitted entry into the United States. 

§ 162.32. Declaration. Al] invoices of economic poisons and devices 
imported into the United States shall be accompanied by a declaration 
of the shipper, made before a United States consular officer, as follows: 

Ly , the undersigned, do hereby declare 
(Name in full) 
UL 2000) 10g of the merchandise herein 
(manufacturer or shipper) 
mentioned, which consists of economic poisons or devices or both. None 
of this merchandise is adulterated or misbranded or otherwise violates 
the prohibitions set forth in the Federal Insecticide, Fungicide, and 
Rodenticide Act in any respect, or is dangerous to the health of the 
people of the United States, or is of a kind forbidden entry into, or 
forbidden to be sold or restricted in sale in the country in which 
it is made, or from which it is exported. The merchandise was manu- 


coche iy ne re see 5 S3lk. seer and is 
(Country) (Name of manufacturer) 
PeMMOUE (TNO) .........22...----cceceseccseecscerseeee COMGIOMED COme eco eee 
(City) (City) 
LGiteG| 6, eae LS Pete IIe (0) Cneee eee Loe 
(Signature) 


§ 162.33. Notice of shipments for importation. The Collector of Cus- 
toms shall notify the Director of all shipments of economic’ poisons 
and devices being imported into the United States and shall detain all 
such shipments until notified by the Director that the shipment may 
be released. 

§ 162.34. Drawing of samples of import shipments. The Collector of 
Customs shall, upon request by the Director, draw samples of import 
shipments of economic poisons and devices, and deliver them together 
with a copy of the labeling, and all accompanying circulars and adver- 
tising matter pertaining to such merchandise to the designated labora- 
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tory of the Production and Marketing Administration, United States 
Department of Agriculture. 

§ 162.35. Bond for release of imports pending examination. Con- 
signments of economic poisons and devices offered for importation into 
the United States may be detained pending examination to determine 
whether or not they comply with the requirements of the act, or they 
may be released to the consignee prior to such examination upon the 
execution of a customs single-entry or term bond in the appropriate 
form and in the amount prescribed in regulations of the United States 
Customs Service, United States Treasury Department, in force on the 
date of entry, and containing a provision for the redelivery of merchan- 
dise or any part thereof upon the demand of the Collector of Customs 
at any time. The bond shall be filed with the Collector of Customs, 
who, in case of default, shall take appropriate action to effect the col- 
lection of all liquidated damages provided for in bond. 


§ 162.36. Procedure after examination. 

(a) If, upon examination or analysis of a sample from an import 
consignment of economic poisons or devices, such sample is found not 
to be in violation of the act, the Director shall notify the Collector 
of Customs that the shipment may be released. However, if, upon 
examination or analysis of the sample and consideration of other evi- 
dence in the case such sample is found to be in violation of the act, 
the owner or consignee shall be notified promptly by the Director of 
the nature of the violation and be given a reasonable time, not to 
exceed sixty days, to submit written material or, at his option, to 
appear before the Director and introduce testimony, to show cause why 
the shipment should not be destroyed or refused entry. 

(b) If, after consideration of all the evidence in the case, it still 
appears that the consignment may not lawfully be admitted into the 
United States, the Director shall notify the Collector of Customs that 
the merchandise is in violation of the act and the nature of the 
violation, and thereupon the Secretary of the Treasury (1) shall refuse 
delivery to the consignee and, under such regulation as he may pre- 
scribe, shall cause the destruction of any merchandise not exported 
by the consignee within 8 months from the date of notice of such 
refusa] of entry or (2) if the shipment has been released to the con- 
signee under bond, shall take action to enforce the terms of said bond. 

These regulations shall become effective 30 days after publication 
thereof in the FEDERAL REGISTER. 

Issued this 22nd day of December 1947. 

(Seal) E. H. Foley, Jr., 
Acting Secretary of the Treasury. 
Clinton P. Anderson 
Secretary of Agriculture. 
December 1, 1947. 
(F. R. Doc. 47-11439; Field, Dec. 30, 1947: 8:50 a.m.) 


INTERPRETATIONS 
of Regulations 


(Title 7, Ch. I, Pt. 162 of the Code of Federal Regulations) 
Interpretation as to applicability of act and regulations to operations 
of Pest Control Operators 
Interpretation No. 1 

The question has arisen as to whether the requirements of the Fed- 
eral Insecticide, Fungicide, and Rodenticide Act and the regulations 
promulgated thereunder are applicable to the situation in which a com- 
mercial pest control operator, as a part of his service operation, carries 
his own economic poisons from one State to another for application by 
him in his work, the material remaining in his sole and actual possession 
until applied. There would seem to be no question but that the sub- 
stances carried by the operator are economic poisons within the literal 
wording of the act and the regulations. However, the purpose of the 
act and the regulations in requiring proper registration and labeling 
of the regulated substances is to protect the purchaser or user of such 
substances. In the situation in question, there is no purpose of sale 
of the substances as such or the use thereof by others. The operator is 
hired to control pests and as a part of his service work applies the 
substances. Under these circumstances it would seem that so long as 
the economic poisons remain in the operator’s sole custody, nothing 
would be accomplished by requiring the registration of the substances 
and their proper labeling, including ingredient statements, directions 
for use, poison indicia, warning statements, etc. The substances are 
applied presumably by experts who are familiar with the nature of 
such substances and the risks involved. It would not appear that the 
activities of a commercial pest control operator, outlined above, fall 
within the spirit or intent of the registration and labeling provisions 
of the act or the regulations. Of course, any substances sold by such 
an operator or left by him unapplied would be subject to the act and 
the regulations. 

While the requirements of the act and the regulations as to registra- 
tion and labeling appear to have been intended primarily for the pro- 
tection of purchasers and users of economic poisons, the requirements 
as to coloring or discoloring of economic poisons appear to be largely 
for the protection of the public generally, which might come in contact 
with the economic poisons in unmixed form either before or after use. 
This be:ng so, it is considered that requirements as to coloring or dis- 
coloring are applicable to commercial pest control operations, and the 
interstate transportation of economic poisons in connection with such 
operations without complying with these requirements would constitute 
a violation of the act. 

Issued this 25th day of November 1947. 

[Seal] H. E. REED, 
Director, Livestock Branch Production 
and Marketing Administration. 
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Warning Or Caution Statements For Agricultural Dusts And Sprays 
Containing 2,4-Dichlorophenoxyacetic Acid Or Its Salts Or Esters (2,4-D) 
Interpretation No. 2 


The subject matter under this heading has been superseded by that 
under Interpretation No. 17. 


Interpretation Of Terms Included In Definition of Economic Poison 
Interpretation No. 3 


(a) Economic Poison. (1) The term “economic poison” includes all 
substances and preparations intended for use as insecticides, fungicides 
(including disinfectants except those for use only on or in living man 
or other animals), rodenticides and herbicides. 

(2) A preparation is considered to be an economic poison if it is in- 
tended for use as an economic poison after dilution or after mixture 
with other substances, such as carriers or baits. These procedures are 
ordinarily very simple and can be done by the economic poison or by 
a small operator with little or no special equipment. Examples of this 
type of economic poison include pyrethrum extract which is intended to 
be used as a fly spray after dilution with deodorized kerosene, lime sul- 
fur solution intended to be diluted with water before use, calcium arsen- 
ate which may be mixed with hydrated lime before being applied as a 
dust, alpha naphthyl thiourea (antu) which may be mixed with a bait 
for use against brown rats, and numerous others. 

(b) Insecticide. The term “insecticide” includes any preparation in- 
tended for use in the control of insects including closely allied classes 
such as spiders, mites, ticks, centipedes and wool lice. It includes not 
only those preparations which kill or destroy insects, but also those 
which repel insects that is, drive them away. Typical examples of in- 
secticides are those for the control of insects infesting plants, insects 
infesting soil, and insects infesting stored products such as grain, feeds, 
other foods, tobacco, or woolens; for killing or repelling insects attacking 
man, including mosquitoes, flies, lice, chiggers and scabies; for killing 
or repelling any insects attacking animals, including cattle grubs, mange 
mites, and bots; and for the control of insects which attack wood or 
other structural materials. Products intended solely for use against 
snails, slugs, earthworms, nemas, and worms infesting animals are not 
insecticides since these animals are not insects within the meaning 
of the law and they have not been declared to be pests. 

(c) Fungicide. (1) The term “fungicide” includes any product in- 
tended for the killing or control of any fungi except those on or in 
bodies of living man or other animals. The term “fungi” includes 
all such organisms as rusts, smuts, mildews, molds, yeasts and bacteria 
with the exception as already indicated of those on or in living man 
or other animals . Typical examples of fungicides are preparations in- 
tended to protect plants against fungous disease; to treat seed for the 
destruction of fungous diseases; for disinfecting premises to prevent 
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the spread from such premises of diseases of man or animals; for dis- 
infecting dishes, food-handling equipment, surgical instruments, barber 
and beauty shop utensils, and other inanimate surfaces Of objects; for 
reducing bacteria count in water supplies as by the use of chlorine (not 
including flocculating materials which are intended to remove bacteria 
mechanically); to act as preservatives by preventing the growth of 
bacteria, yeasts, molds, etc.; to prevent rot or decay of wood by pre- 
venting the growth of organisms causing rot or decay. 

(2) Products intended solely for use against bacteria or other fungi 
on or in the bodies of living man or other animals are not fungicides 
within the meaning of the law and are not covered by it. Also, paints 
which protect surfaces solely by forming an impervious coating, and 
not by destroying or preventing growth of bacteria and other fungi, 
are not considered as fungicides under the act. Paints applied to tree 
wounds, which act by destroying or stopping growth of fungi, and wood 
preservatives which may be applied by a brush treatment are fungicides. 

(d) Rodenticide. The term “rodenticide” includes al] preparations in- 
tended to kill or repel rodents but does not apply to preparations for 
use against other vertebrate animals since no other vertebrate animal 
has been declared by the Secretary to be a pest. Rodents include all 
Rodent-a such as rats, mice, rabbits, gophers, prairie dogs, and squirrels. 
Typical rodenticides are preparations for killing rats, mice, or squirrels, 
or for repelling rabbits or squirrels. The rodenticides for killing rats, 
mice, etc., may be used either in baits, as tracking poisons (that is, in 
poisons which may be taken up by the rodents’ feet), in rodents’ drink- 
ing water, or as fumigants. Preparations intended for use against birds, 
moles, dogs, wolves, and mountain lions are not rodenticides at this 
time, but would be rodenticides should the Secretary declare the animals 
named to be pests. : 


(e) Herbicide. The term “herbicide” includes all preparations intended 
for use in destroying or preventing growth of plants which grow where 
they are not wanted. It is net held to include preparations intended to 
prevent the drop of fruit, or cotton or potato defoliators. 


(f) Intent. A substance or prepavation is or is not an economic poison 
depending upon the purposes for which it is intended. Determination 
of intent in the marketing or distribution of the article is, therefore, 
highly important. This determination will depend upon the facts in the 
particular case which tend to show intent or lack of intent. In general 
if the result which follows a certain act is that which a reasonable 
person would expect, it is considered to be the intended result. The in- 
tention may be either expressed or unexpressed. The distributor of the 
product is assumed to be an intelligent person and, except in those 
cases where the uses are kept secret from him, to have general informa- 
tion as to the purposes for which his product is being used. Some of 
the conditions under which a substance will be construed as being in- 
tended for use as an economic poison follow: 
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(1) The intent may be expressed in one or more ways, as for ex- 
ainple: 

(i) Claims or directions for economic poison uses in the label or 
labeling. 

(ii) Claims or recommendations for use in collateral advertising such 
as that in periodical publications, in advertising literature which does 
not accompany the article, or over the radio. 

(iii) Statements either verbal or in writing by representatives of the 
manufacturer, shipper, or distributor of the goods. 


(2) In the absence of express statements, intent may also be shown 
by the circumstances surrounding the marketing of the article. 

(i) When an article is used principally or only as an economic poison, 
it is considered to be intended as an economic poison unless there is a 
definite showing of intent for other purposes. Examples of products of 
this kind are pyrethrum powder, lead arsenate, calcium arsenate, prepar- 
ations containing dichloro diphenyl] trichloroethane (DDT), lime sulphur 
solution, bordeaux mixture, liquor cresolis saponatus, and many others. 

(ii) Many products are sold for both economic poison and non-eco- 
nomic poison uses. For example, a rat and mouse killer may also be 
recommended for use against moles, a coal-tar disinfectant may also be 
recommended for use as a deodorant, a sodium hypochlorite disinfectant 
may also bear directions for use as a bleach, a fungicidal treatment for 
shoes may also be recommended for treatment of the feet for athlete’s 
foot. In all such cases, even when most of the claims are for non- 
economic poison uses, the product is subject to the law. If the product 
is intended for one or more uses as an insecticide, fungicide, rodenticide, 
or herbicide, it is an economic poison and must comply in all respects 
with the provisions of the act, including the provision that it must 
not bear any false or misléading statement concerning any of its uses. 

(iii) When an article has both economic poison and noneconomic 
poison uses, it is considered to be an economic poison if it is prepared 
in a special form for use as an economic poison. Thus, sulfur ground 
to a very fine form and treated with a conditioning agent to make it 
suitable for use in dusting plants, formaldehyde paste prepared in a 
vessel equipped with a burner to volatilize it for fumigation, strychnine 
which has been impregnated into a bait for rodents and similar materials 
are intended as economic poisons. 

(iv) When an article has both economic poison and noneconomic 
poison uses, it is considered to be an economic poison if it is marketed 
in channels of trade where it will presumably be purchased as an eco- 
nomic poison. This provision is to be interpreted reasonably and in 
the light of market conditions in the particular places where the pro- 
duct is to be sold. It is not the purpose to require a product to be 
registered and labeled as an economic poison merely because a few 
persons, on their own initiative, purchase an insignificant portion of 
the product distributed through the particular channel of trade, for 
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economic poison uses. On the other hand, if it is known to the distribu- 
tor or is common knowledge that a considerable portion of the product 
in the channel of trade concerned is actually being used as an economic 
poison, it will be considered as being intended for use as an economic 
poison. 

(3) Examples of circumstances which will determine intent are as 
follows: 


(j) Tartar emetic has been used in considerable amounts in some 
parts of the country to control thrips. When sold through supply 
houses in these sections where it will go to the agricultural trade, 
it is an economic po‘son. In other parts of the country, it has little 
or no economic poison use and when marketed in these sections, it 
would not be considered an economic poison. 

(ii) Caustic soda (sodium hydroxide) is sold in large drums or 
in solution in tank cars for use in paper making, in the rayon industry, 
or in othsr chemical industries. When marketed in this manner, it is 
not an economic poison. However, it is sometimes recommended for 
use as a disinfectant and when through channels where it is likely to 
be used as a disinfectant, it is an economic poison. 

(iii) Stoddard solvent is used primarily as a cleaning fluid, but 
it has also been found to be a weed killer for use in young carrots. 
Where the preparation is only used for cleaning, it is not an economic 
poison and need not be registered. It will be considered as an economic 
poison only in those cases where there is reason to believe it will be 
used for weed killing or some other economic poison use. 

(iv) Kerosene, as such, is used to some extent for the control of 
bedbugs and for certain other insecticidal uses. However, the amount 
used is only an insignificant proportion of that marketed. Except in 
those cases where there is scme specific indication of intent for use 
as an economic poison, kerosene will not be considered an economic 
poison. 

(v) Phenol is used in large quantities in the plastic industry. When 
so used, it is not an economic poison. It is also marketed as a dis- 
infectant primarily through drug houses. When sold where consider- 
able amounts of it are likely to be used for disinfecting, it is an economic 
poison. 


(g) Specific Products Not Considered as Economic Poisons. The fol- 
lowinng products concerning which questions have been raised are not 
economic poisons within the meaning of the act: 

(1) Deodorants, bleaches, and cleaners. 

(2) Products intended to kill or repel moles, wolves, birds, or dogs. 

(3) Disinfectants for use on or in the living body of man or other 
animals. 

(4) Embalming fluids. 

(5) Preparations intended to prevent fouling of ships’ bottoms by 
barnacles or other marine animals. 
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(6) Lime when sold for the preparation of lime-sulfur solution or 
bordeaux mixture. 

(7) Preparations intended for use against nemas, earthworms, gar- 
cen slugs or snails. 

(8) Building materials which have been treated with insect re- 
pellent materials to prevent their being attacked by insects. 

(9) Woolens which have been treated with mothproofing materials 
to prevent their destruction by clothes moths. 

(10) Plant hormones (except when they are intended for weed 
killing or other economic poison purposes). 

(h) Products Being Tested Experimentally. A product is considered 
not to be an economic poison and, therefore, not to be subject to the 
act when it is only being tested to determine its value for economic 
poison purposes, or its toxicity or other properties, and when the user 
does not expect to receive any benefit in pest control. This would in- 
clude all products shipped to pharmacological laboratories to determine 
their toxicity to animals so as to discover what cautions or warning's 
are necessary, and products used on small plots of crops where the 
plots are grown sclely to make the tests. Products intended to be used 
on larger scale tests, especially where the product is sold to the user, 
are likely to come within the provisions of the law since in these cases 
the user expects to obtain benefit in pest control. When the economic 
poison ‘s being subjected to larger scale efficacy tests, where the user 
expects to obtain benefit from its use, it will be subjected to the “permit” 
provision of the act. 


(i) Products Which Require Further Processing. A product is not 
considered to be an economic poison when it is intended for economic 
poison use only after further processing or manufacturing such as 
grinding to dust form or more extensive operations. A product which 
requires additional manufacturing process is not considered to be a 
completed product. 


(j) Economic Poisons Which Are Also Drugs. The act covers all 
products intended for use against insects wherever they occur. Mange 
is commonly understood to be a disease. It occurs in both man and 
animals. It is, however, caused by a mite, which is an insect within 
the meaning of the law. Therefore, products intended to destroy the 
causative organisms of mange or scabies, whether in man or animals, 
are insecticides within the meaning of the Federal Insecticide, Fungi- 
cide, and Rodenticide Act. 


To avoid any conflict in the application of this act to products 
also covered by the Federal Food Drug and Cosmetic Act liaison has 
been set up between the Livestcck Branch and the Food and Drug 
Administration with frequent consultations. 


This interpretative statement shall become effective on publication 
thereof in the Federal Register. 
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(Pub. Law 104, 80th Cong., 61 Stat. 160507 Ch Redo a2 i Re 
(6493). 
Issued this 28th day of June 1948. 
[Seal] Hee REED, 
Director, Livestock Branch, Production 
and Marketing Administration. 


Interpretation with respect to names of products 
Interpretation No. 4 


(a) Permissible Names. (1) The act does not prohibit the use of any 
name for an economic poison which is not false or misleading in any 
particular. 

(2) Names which give clear, non-misleading information as to the 
composition of the product are permissible. Thus the names “standard 
lead arsenate,” “lime sulfur solution,” “pyrethrum powder and lead 
arsenate,” “sodium salt and 2,4-D,”’ “bordeaux mixture,” “nicotine 
dust” and “paris green” may be used for the products mentioned. If 
a product contains two or more ingredients, it is permissible to name 
only one of the ingredients if the ingredient named is present in 
sufficient proportion itself to make the product effective for the pur- 
poses for which it is intended and if the name clearly indicates the 
presence of other constituents; or if the ingredient is present in suffi- 
cient proportion to be of value and its percentage is clearly shown in 
the name. Examples of acceptable names of this type are “Brown 
Rat Killer with Antu,” “5% Antu for brown rats,” or “Antu 5% for 
brown rats,” for a preparation containing 5 percent antu; ‘5 percent 
nicotine dust” or “Dust containing nicotine” for a preparation contain- 
ing 5 percent nicotine and recommended for uses where this amount 
of nicotine is an adequate control; “1% DDT spray” (but not “spray 
containing DDT”) for a preparation containing DDT among other con- 
stituents but insufficient DDT to be effective in and of itself for all 
of the purposes for which the product is intended. 

(3) If a product consists of a principal active ingredient together 
wth other ingredients which may be either active or inert and the 
p.incipal active ingredient is present in sufficient amount to be effective 
for all of the purposes for which the product is intended, it may bear 
the name of the principal active ingredient followed by the term aust, 
“spray,” “mixture;” “insecticide,” “fungicide” or similar term in type 
of equal prominence, without other qualifications. However, if this 
form of name is used, the ingredient statement following the first 
option and, in case of use of such terms as “insect killer,” the types 
of pests to be controlled must appear premivently on the front panel 
of the label. 

Examples: Nicotine dust, Rotenone dust, DDD spray. 

(b) Conditions Under Which A Name Is Considered To Be False or 

Misleading. (1) A descriptive or partially descriptive name may be false 
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or misleading by reason of its giving a wrong impression of the compo- 
sition of the product. This may be done in a number of ways. For 
example, (i) the product may consist of several ingredients but the 
name may specify only one of them, thus giving the impression that 
the product consists of only the one ingredient; (ii) the lettering used 
in the name of the product indicating the presence of one of the ingredi- 
ents may be in large type or in a different color than the rest of 
the name so that it is unduly emphasized; or (iii) an ingredient men- 
tioned in the name may be present in such a small amount that it is 
of no practical value in the product. 

(2)A name may also be false or misleading because it claims or 
implies effectiveness for the product which it does not possess. Claims 
may be false because the name contains a direct misstatement as, for 
example, “roach killer” for a product which does not kill sufficient 
roaches to be an adequate control for them, or “moth repellent” for 
a preparation which is not repellent to moths, or they may be objec- 
tionable because they are too broad. Examples of objectionable broad 
names when used without qualification are “Insect Killer” for a house- 
hold insecticide consisting of pyrethrum extract and deodorized kero- 
sene; “Ant Killer” for a preparation which will attract and kill only 
sweet-preferring ants; “Rat Killer’ for a preparation dependent upon 
antu for its effectiveness; and “Weed Killer” for a preparation de- 
pendent upon 2,4-D for effectiveness. The false impression created by 
such names as these can frequently be overcome by naming the pests 
to be controlled, prominently and in close proximity to the name of the 
product on the front panel of the label, as, for example, “5% Antu 
Rat Killer for brown rats” or “Insect Killer for flies, mosquitoes, roaches 
and bedbugs,” assuming, of course, that the product is effective for 
the pests named. In the case of products sold as “Weed Killer con- 
taining 2,4-D,” “Insect Spray” or “Insect Dust,’? the names of the 
particular weeds or insects to be controlled need not be contained on 
the front panel of the label if they are placed prominently on the 
back panel, since it is believed that most users would not be misled by 
this procedure. 

(8) A coined name may be misleading because it gives a misleading 
impression of the composition or the effectiveness of the product. Such 
names are as much in violation of the law as if the misleading im- 
pression were given by a direct statement. A name such as “Para- 
Camph” for a moth killer would indicate a mixture of paradichloro- 
benzene and camphor, the former being present in the larger amount. 
“Parapur” would imply straight paradichlorobenzene. The use of varia- 
tions of the term “steril” in the name of a disinfectant is likely to 
imply sterilization. 

(c) Names Registered as Trademarks. In determining whether or 
not to register a trade-mark, the Patent Office makes no determination 
of its legality under the Federal Insecticide, Fungicide, and Rodenti- 
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cide Act. Therefore, such registration cannot be accepted as evidence 
that a name is legal under the act. If a name is false or misleading, 
it is in violation of the act whether or not it has been registered as 
a trade-mark. Sometimes the misleading impression can be overcome 
by clearly and prominently indicating in the name that the name is 
only a brand name and by clearly stating the limitations of the product. 

This interpretative statement shall become effective on publication 
thereof in the Federal Register. 

(Pub. Law 104, 80th Cong.; 61 Stat. 163: 7 CFR 16.3, 12 F. R. 
6493). 

Issued this 28th day of June 1948. 

[Seal ] Hy ES REED, 
Director, Livestock Branch, Production 
and Marketing Administration. 


Interpretation with respect to ingredients and ingredient statements 
Interpretation No. 5 


(a) Labels Must Bear Ingredient Statements. (1) The label of each 
economic poison must bear either: 

(i) A statement of the name and percentage of each active ingre- 
dient and the total percentage of the inert ingredients, or 

(ii) A statement of the names of each of the active ingredients in 
the descending order of the amount of each present, followed by a 
statement of the names of each of the inert ingredients, if any, in the 
descending order of the amount of each, and the total percentage of 
the inert ingredients. 

(2) If the economic poison is highly toxic to man, the first form 
of ingredient statement must be used. 

(8) In addition to one of the above forms of ingredient statement 
the label of an economic poison containing arsenic must state the 
percentages of total and water soluble arsenic, each calculated as ele- 
mental arsenic. 

(4) The active ingredients must be designated by the term “active 
ingredients” and the inert ingredients by the term “inert ingredients,” 
or the singular forms of these terms when appropriate. These terms 
shall be in the same size type and equally prominent. It is preferable, 
but not required, that these designations be set over well to the left, 
and that the names of the ingredients be indented. 

(5) In the ingredient statement for a product which contains 100 
percent of active ingredients, the statement “Inert ingredients, none” 
is not required. 

(6) Unless the ingredient statement is a complete analysis of the 
economic poison, the term ‘analysis’ should not be used as a heading 
for the ingredient statement. 

(b) Definition of “Ingredient.” (1) Ingredients are the simplest con- 
stituents of the economic poison which can reasonably be determined 
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and reported. A mixture of ingredients is not to be reported as a 
single ingredient except in those cases where it is not practieal to 
separate them. A solution is a mixture of ingredients, and not a single 
ingredient. 

(2) In the case of the simpler economic poisons which consist of 
mixtures of readily determinable chemical compounds, the actual com- 
pounds present are the ingredients. For example, the following are 
ingredients of economic poisons: Lead arsenate, copper sulfate pen- 
tahydrate (in blue vitriol), copper sulfate, monohydrate, tricalcium 
arsenate, copper acetoarsenite (in paris green), water, ethyl] alcohol, 
sulfur, alpha naphthyl thiourea, and sodium salt of 2,4-dichlorophe- 
noxyacetic acid. It should be borne in mind that the compounds present 
in the economic poison may differ from those put into it. When copper 
sulfate pentahydrate, for example, is dissolved in water, the result is 
a solution of copper sulfate. The water or crystallization will have 
become merely water of solution, and will no longer be part of the 
active ingredient. When sodium hydroxide (lye) and fatty acids are 
added together in suitable proportions, the result is soap. 

(3) In the case of the more complex economic poisons, it may not 
be practical to determine the actual chemical compounds present. In 
such cases, the statement of ingredients as actual compounds is not 
feasible, and some other method of statement which will be both prac- 
tical and informative to the purchaser must be used. Examples of this 
type of ingredient are kerosene, tobacco other than nicotine (for the 
inert portion of powdered tobacco), and copper (stating the form in 
which it is present) in indefinite compounds such as basic copper car- 
bonate or basic copper sulfate. 

(4) If the manufacturer is in doubt as to what constituents of his 
economic poison are to be considered ingredients, he may furnish the 
Insecticide Division full information as to its formulation, the results 
of chemical analysis, and any other pertinent data, and the Division 
will aid him insofar as possible to determine which constituents should 
be considered ingredients. 


(c) Active Ingredients. (1) The active ingredients of an economic 
poison are those which are capable, in themselves, of preventing, de- 
stroying, repelling, or mitigating insects, fungi, rodents, weeds, or other 
pests when used in the same manner and for the same purposes as 
those for which the economic poison is intended. An ingredient which 
is antagonistic to the activity of the principal active ingredient cannot 
be considered active because it actually decreases the effectiveness of 
the economic poison. 

(2) If an ingredient is present in such a small proportion that it 
does not add materially to the effectiveness of the product, it is mis- 
leading to name it as an active ingredient. 

(3) If an economic poison is intended for two or more economic 
poison purposes (for example, as a combined insecticide and fungicide), 
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each of the ingredients which is active for one or more of the intended 
economic poison uses shall be considered as an active ingredient. 

(4) The Director may require an ingredient to be designated as 
an active ingredient if, in his opinion, it sufficiently increases the effec- 
tiveness of the economic poison to warrant such action. Sesamin, which 
is not itself an effective insecticide, but which greatly increases the 
cffectiveness of pyrethrins in deodorized kerosene, is considered an 
active ingredient in such mixtures. 


(d) Inert Ingredients. All ingredients which are not “active” as de- 
fined in the preceding section are inert within the meaning of the law. 
This includes the following types of ingredients (except when they 
have economic poison effectiveness of their own): Solvents such as 
water; baits such as sugars, starches, meat scraps, etc.; dust carriers 
such as tale and clay; fillers, wetting and spreading agents; propellants 
in aerosol dispensers; emulsifiers; and other. The fact that these in- 
gredients are necessary in the practical application of the economic 
poison does not make them active ingredients. 


(e) Position of Ingredient Statement. (1) The ingredient statement 
ig, in general, required to appear on the part of the immediate con- 
tainer of the retail package which is presented or displayed under 
customary conditions of purchase—that is, on the front panel. If there 
is an outside container or wrapper through which the ingredient state- 
ment cannot be clearly read, the ingredient statement must also appear 
on such outside container or wrapper. 

(2) If the size or form of the package makes it impractical to 
place the ingredient statement on the front panel of the label, permission 
may be granted for the ingredient statement to appear on some other 
panel of the label. If the package contains not more than one pound 
of a solid or one pint of a liquid, the ingredient statement may appear 
on the side or back panel. 

(3) In case the ingredient statement is unusually long, permission 
may be granted to place it on a side or back panel of package con- 
taining not more than 2% pounds of a solid or 3 pints of a liquid. 

(f) Prominence of the Ingredient Statement. (1) The ingredient state- 
ment must be placed prominently on the label and with such conspicu- 
ousness as to render it likely to be read by the ordinary individual 
under customary conditions of purchase. To fulfill this requirement 
the statement must: 

(i) Run parallel with the other printed matter on the panel on 
which it appears; and 

(ii) Be on a clear contrasting background; and 

(iii) Not be obscured or crowded—that is, it must have a reason- 
able amount of clear space around it and not be placed in the body of 
reading matter; and 

(iv) Be in type large enough so that it is likely to be read. It is 
not possible to state a minimum size of type which will be applicable 
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to all packages. In general, the type used should be at least as large 
as that used for the directions or other wording in close proximity to 
the ingredient statement. In some cases, it may have to be larger 
to achieve the requisite prominence. In any case it should be large 
enough to be easily read by an individual with normal eyesight without 
the aid of glasses. 


(¢) Names To Be Used in the Ingredient Statement. (1) It is the 
purpose of the act that the names used in the ingredient statement shall 
be as informative as possible to the persons purchasing the economic 
poison and other interested persons, such as official advisors as to the 
use of economic poisons (county agents, extension entomologists, plant 
pathologist, agronomists, and rodent control officials), and to physicians 
when necessary for the preparation of antidotes. The name used for the 
ingredient shall be the well-known common name, if there is such a 
name. If there is no common name, and the chemical name is known, 
it should be used when it will be properly informative. A trade-mark 
or trade name may not be used as the name of an ingredient except when 
it has become a common name. 

(2) In many cases there is no well-known common name and no 
chemical name. In such cases, the named used for the ingredient should 
be as informative as possible. It may be a descriptive name, such as 
derris resins or tobacco other than nicotine. 

(3) In some cases where there is no common name, the chemical 
composition may be unknown or so complex that use of the chemical 
name would not be practical. In such cases, the Director may permit the 
use of a new or coined name for the ingredient if this will simplify the 
ingredient statement and not hide information. 

(i) A new or coined name will normally refer to a single chemical 
compound, or at least to a definitely defined material. Its adoption 
usually entails discussion with interested groups, such as representatives 
of the chemical, entomological, medical, and plant pathological scientific 
groups, as well as with the manufacturers of the material. The purpose 
is to obtain a name which is easy to use and informative to the public. 
The new or coined name must not be covered by private trade-mark 
and must be free for general use. 

(41) Since new o1 coined names will not be common names when 
first used, they should at first be accompanied by the chemical or other 
descriptive name of the ingredient. As an example, if a new or coined 
name were adopted for a chemical which was the only active ingredient 
in an economic poison, the ingredient statement would be in the follow- 
ing form: 


Active ingredient: Percent 
Goinéd: namie! 2. cee ee ea ee ee 


Inert: angredtents: ous. ns 8s acceso ahee ee 


‘Consists of (full name of chemical compound). 
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It is necessary to include the name of the compound since cases of 
poisoning may occur and the coined name alone will not be sufficiently 
informative for the attending physician. 


(h) Statement of Percentages. (1) The percentages of ingredients 
shall be stated in terms of weight. Statements in terms of percentage 
by volume or on a so-called “Weight-volume” basis do not fulfill the 
requirements of the law, but may be used as additional statements, if 
they will be informative to the purchaser and not misleading. For ex- 
ample, in addition to the ingredient statement in terms of percentage 
by weight, the label of a DDT solution in kerosene may bear a correct 
statement such as “Contains ... oz. of DDT per gallon of product,” 
the correct value to be inserted in the blank space. In many cases such 
a procedure is desirable. 

(2) The sum of the percentages of the active and the inert ingredi- 
ents shall be 100. 

(3) Shding scale forms of percentage statements, such as “22-25”, 
shall not be used. 

(;) Accuracy of Statement of Percentages. (1) The percentages given 
for the active and inert ingredients should be as nearly correct as 
possible in good manufacturing practice. In case there is a small un- 
avoidable variation in the percentage of the active ingredients in differ- 
ent batches of an economic poison, the value stated shall be the lowest 
percentage of the active ingredient which may be present, so that the 
purchaser can always depend upon receiving a product of at least the 
strength promised him. However, the variation above the value stated 
should not be unreasonably large. Actual figures for permissible varia- 
tion will depend upon the facts in the particular case. Percentages should 
not be stated to a greater degree of accuracy than the facts warrant. 

(2) Inert impurities which are present in substantial amounts in 
active ingredients, are to be considered as inert ingredients in the in- 
gredient statement. If the impurities are present in less than substantial 
amounts and their presence does not reduce the effectiveness of the 
product, their presence may be neglected. What constitutes substantial 
amounts will depend upon the special circumstances in the particular 
case, but, as a general rule, if the total proportion of impurities in the 
product is less than one percent and if they do not substantially reduce 
the effectiveness of the product they may be neglected. Thus a tech- 
nical sodium fluoride containing 95 percent of actual sodium fluoride and 
5 percent of sodium chloride, sodium sulfate, and sodium carbonate 
would be required to declare the 5 percent of inert ingredients but a 
boric acid containing 99.1 percent of actual boric acid could be consid- 
ered as consisting entirely of boric acid. 

(j) Economic Poisons Which Deteriorate. (1) Economic poisons must 
be effective for the purposes intended and have the proportions of active 
ingredients claimed as long as they are subject to the act. 

(2) If the product is one which loses strength on standing, this 
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should be taken into account in preparing the ingredient statement and 
the product should be marketed in such a way that it will all be 
used before appreciable deterioration has taken place, or allowance 
should be made for deterioration of the product in preparing the in- 
gredient statement. For example, if an economic poison will lose 10 
percent of its strength in six months, its ingredient statement may 
show the strength that it will have at the end of six months, and then 
it may be marketed so that it will be used up by that time. However, 
it must be effective for the purposes claimed even at the lower strength. 

(3) If the product is one which is intended to attract insects or 
rodents and will lose its attractiveness after a time, it should not be 
marketed after that time. A prominent statement, ‘Not to be used after 
..(date)....,” is allowable. 


(k) Acceptable Forms of Ingredient Statement. Some acceptable 
forms of ingredient statement follow: (1) For commercial calcium 
arsenate and other calcium compounds: 


Active Ingredient : Percent 
Tricaleium arsenate oie sd ss cc cea seals eens ee se he oe eo 818 4.0 oe ws fells fous cirelenel ttt i hate 
IbaveNan ThoyaTASMDME GaocodovsoonnucdundDd no OUD DODO OD OOD OD ODD ONE UOOONEOSDDDOOOED Cozens 
A at 2) ne nnn mena yon mininc Gunn oak Oe oO oO 00000: - 100 


Total arsenic calculated as elemental arsenic .... percent. Water-soluble arsenic cal- 
culated as elemental arsenic not more than .... percent. 


(2) For bordeaux mixture 


Active Ingredient: Percent 
Copper (in bordeaux mixture) ..........-.0. 0.000 2cee eee mentees oe we 7 
Inert ingredients. cceseesseesaes cule a © 6 uo + ce os 6 oe 0 oi aieolelee te ienel ec oteiehe etet ist ia 
ies | ee rr nr aOR OC OOO OE. nub ons OGogo So Go0D Se é 100 


(3) For fly spray containing pyrethrum extract and dcodov zel 


kerosene: 


Active Ingredient: Percen’ 
Pyrethrving 2.66 6 eves Gee a 8 ee Hew 6 dare eran ise) ouoileue alia! eve. ou ofle een eeU eter e a ia ts 
Petroleum distillate 6... ecccc ce 00 eee oe oc6 e010 oss o.cen0 eiceie cetiaye. alvel ei felterseteis romeresttonte tele aes a oa a 


Active ingredients: «2.0565 d.c06 si 015d sg douse sone cele + notte ton een mene ene CE tenet aaa 100 
Petroleum distillate. 
Pyrethrins ; 
(4) For pine oil d‘sinfectant made of pine oil soap, and water: 
Active Ingredients: Percent 


Pine Ol occ ce vce coe ea owe wneie sone 6576.0 pisorsel suelo: Giro eerra ia cicolte: eo rOPOM Coenen ca ree E STEN one et tear 
SOAP cciew ee ba de 9G. 0 vee od crouece | due ere ueedlelare name ets aes spemenenemen Onn tn cns: Retest aati tte aos 


nobis) | re eer ere Oooo oe ne accdonnduunoognsdouduEOURCS Co aane 
ST0r: | ¢ a rare ven MH AR AG eao boob ooo oc obuobeGdoranccoscoo 6a aoenc 
Inert infredient, water oo. sc 60666.5-sccoce as cceoreuc 01 ore sues omer nete eeere rene eich One 


Total oo dagicsdecnes ome c/n bees cuctio las ots te enon nen ea 100 
(5) For brown rat bait consisting of alpha naphthyl thighs (Antu) 


and bait materials: 


Active Ingredient: Percent 
Alpha naphthyl] thiourea ......06..006000ccee ues uncunee ss soe 
Inert ingredients .4. 06 6.05 6ce se cee sos ys 55s oa ces oles een 


Total ODE OOD OD OU C OOOO MOD OOOO OUR C OCH GOGO OOOO DOOD OKO OO Og SOOO gE GHG « a 100 


aera NDTX SU 


(6) For a weed killer containing the sodium salt of 2,4-dichlorophen- 
oxyacetic acid (2,4-D): 


Active Ingredient : 


: ; ; Percent 
Sodium salt of 2,4-dichlorophenoxyacetic acid’ ......... 00.00 ccc ce cccccee sauces 
REO yell) e Gian. ¢ clsle eos voce 6 oy ke ta ccssaccceseceuccace aonuon 
la. oo @ at CEU ots Oe SOR Ore eee 100 


‘Equivalent to 2,4-dichlorophenoxyacetic acid .... percent. 

The correct values for the percentages should in each case be inserted 
in the blank spaces. 

This interpretative statement shall become effective on publication 
thereof in the Federal Register 

(Pub. Law 104, 80th Cong., 61 Stat. 163; 7 CFR 162.3, 12 F. R. 6493). 

Issued this 28th day of June 1948. 

H. E. REED, 
Director, Livestock Branch, 
Production and Marketing 
Administration. 


_ Interpretation With Respect to Statement of New Contents 
Interpretation No. 6 


(a).Requirement of the Act. The act requires that the label of each 
economic poison bear a statement of the net weight or measure of the 
contents. 


(b) Terms of Weight or Measure. (1) If there are terms of weight 
Or measure in general use for a particular economic poison which will 
give accurate information to users as to the quantity of content, such 
terms shall be used on the label. 

(2) When there is no general usage in the trade with respect to 
the terms of weight or measure of a particular economic poison, the 
content must be stated in terms of liquid measure if the product is a 
liquid, and in terms of weight if it is a solid, semisolid, viscous, or a 
mixture of liquid and solid. 

(i) Liquids include all substances which flow freely like water and 
thus can be readily measured. Oils of low viscosity such as kerosene, 
creosote oi] and pine oil are liquids. Emulsions with low viscosity are 
liquids, but emulsion of high viscosity such as mayonnaise, or viscous 
tars are not liquids within the meaning of this definition. 

(ii) The terms solid, semisolid, viscose, and mixture of liquid and 
solid include all products other than lquids. 

(8) Statements of liquid measure must be in terms of the United 
States gallon, quart, pint, and fluid ounce at 68° F.; statements of 
weight must be in terms of avoirdupois pound and ounce. 

(4) Some liquid economic poisons are usually sold by weight. Ex- 
amples are nicotine sulfate solution containing 40% of nicotine and 
U. S. P. formaldehyde solution. The content of these liquid economic 
poisons must be stated in terms of weight. 

(5) In a few cases economic poisons are sold in gelatine capsules 
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and the contents of such capsules stated in terms of fluid drams. Where 
such usage has been general, the net content must be given in terms 
of number of capsules each containing a stated number of fluid drams. 

(6) Some disinfectants are made up in tablet form. When so pre- 
pared, objection will not be raised to giving the number of tablets and the 
weight of each. 

(c) Units of Weight or Measure. Statements of net content must be 
in terms of the largest unit present, but in the case of added fractions 
of the largest unit, the fractional portion may be expressed in terms of 
a smaller unit. Thus, 34% pounds may be stated as “3% pounds” or “3 
pounds, 8 ounces”; 5% gallons may be stated as “5% gallons” or “5 
gallons, 2 quarts”; 3% quarts may be stated as “3% quarts,” “3 quarts, 
1% pints,” or “3 quarts, 1 pint, 8 fl. oz.”’ It is not permissible to state 
net contents such as 128 fluid ounces, 32 fluid ounces, 6 pints, 8 quarts, or 
24 ounces since in each case the statement is not in terms of the largest 
unit present. 


(d) Permissible Variations. (1) If the contents are stated as a 
minimum quantity, the package must contain at least the quantity 
claimed. No variation below this quantity is permitted and any vari- 
ation above the contents stated must not be unreasonably large. 

(2) The net content is considered to be the average net content unless 
stated as a minimum quantity. Where average net content is used: 

(i) The average content of the packages in any shipment must not 
fall below the quantity stated and variation above the quantity stated 
is permitted only to the extent that it represents deviation unavoidable 
in good packing practice. 

(ii) There must be no unreasonable variation from the average in 
the content of any package. 

(e) Allowance for Loss. A statement of net content “when packed” 
does not comply with the requirements of the Act. The statement must 
be such that it will be correct as long as the economic poison is subject 
to the law. Thus, if a product such as borax may lose weight by drying 
out when stored in paper bags, it must be packed and labeled in such 
a way that the statement of net content will be correct when the product 
is purchased. 

(f) Location and Prominence of Net Content Statement. (1) The 
net content statement must appear on the label of the container. It 
is not required to appear on the front panel of the label but it must 
be prominently placed with such conspicuousness as to render it likely 
to be read by the purchaser under customary conditions of purchase 
and use. In the case of drums or bags the net content may be plainly 
and conspicuously stenciled on the drum or bag. If a single label is 
printed for use on several different sizes of containers, the net content 
may be plainly inserted on each label with a rubber stamp or by any 
other method which gives the information clearly. 

(2) When the retail package contains smaller unit packets as, for 
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example, for single doses, the net contents must appear on the retail 
package but need not appear on the individual packets. Thus, if a 
rodenticide is made up into individual baits enclosed in cellophane, and 
these baits are packed in a retail package, the net contents should be 
shown on the retail container but need not be shown on the individual 
baits. However, if the individual baits are at any time marketed separ- 
ately, they must bear the net content statement as well as other required 
information. 

(Pub. Law 104, 80th Cong.; 61 Stat. 163; 7 CFR 162.3, 12 F. R. 6493). 

This interpretative statement shall become effective on publication 
thereof in the Federal Register. 

Issued this 4th day of July 1948. 

[Seal] Hy ie REED, 
Director, Livestock Branch, 
Production and Marketing 
Administration. 


Interpretation of Requirements With Respect to Directions For Use 
Interpretation No. 7 


(a) Requirement of the Act. The act requires that the labeling ac- 
companying each economic poison must contain directions for use which 
are necessary and, if complied with, adequate for the protection of the 
public. 

(b) When Directions Are Required. Directions for use are required 
whenever they are necessary for the protection of the public. The 
public includes not only users of economic poisons, but also those who 
handle them or may be affected by their use, handling, or storage. Di- 
rections for use are considered necessary in the case of most small 
retail containers which go into the hands of users, and in the case of 
larger containers with the following exceptions: 

(1) Directions may be omitted where the economic poison is sold 
in containers of 50 pounds or more of a solid or 20 gallons or more of 
a liquid, Provided: 

(i) The economic poison is a wellknown substance or mixture of 
substances for economic poison purposes and is intended only for the 
use to which it is ordinarily applied, and 

(ii) Is not a proprietary article—that is, one sold under a trade 
name, and 

(iii) Bears an ingredient statement giving the names and _ percent- 
ages of each of the active ingredients. 

Examples of such products are 100-pound drums of naphthalene to 
be used against clothes moths, 50-pound bags of sulfur intented for 
spraying fruit trees, and 200-pound drums of calcium arsenate for dust- 
ing cotton. It may be presumed that purchasers of economic poisons 
in large amounts, such as those indicated, will be familiar with their 
uses and that no directions will be necessary. 
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(2) Directions may be omitted if the economic poison is to be used 
by manufacturers of products other than economic poisons in their reg- 
ular manufacturing processes, Provided: 

(i) Option 1 for the ingredient statement is followed, and 

(ii) The label clearly shows that the product is intended for use only 
in manufacturing processes. 

When a manufacturing process requires use of an antiseptic or dis- 
infectant, the manufacturer may have to determine by tests with his 
own particular process how the antiseptic or disinfectant should be 
applied. Similar considerations may apply, for example, to the appli- 
cation of the mothproofing preparation in woolen finishing processes. 


(3) Directions may be omitted if the economic poison is sold only to 
physicians or veterinarians, provided option 1 for the ingredient state- 
ment is followed. 

(4) Directions may be omitted if the economic poison will be dis- 
pensed only on prescription of a physician or veterinarian, Provided: 

(i) Option 1 for the ingredient statement is followed, or 

(ii) The proportion of each of the active ingredients is clearly 
stated in addition to the ingredient statement as specified in option 2. 


(5) Directions may be omitted if the economic poison is sold to dis- 
tributors for dilution or mixing with carriers to prepare economic 
poisons for sale to the public, Provided: 

(i) Option 1 for the ingredient statement is followed, and 

(ii) The economic poison is a well-known substance or mixture of 
substances, and 

(iii) There is readily available general knowledge of the composition, 
methods of use, and effectiveness of the product for economic poison 
purposes. 

For example, the usual 20 to 1 pyrethrum extract is sold to mixers 
to prepare finished fly sprays. Its uses are well recognized and when 
its label bears the ingredient statement giving the percentages of py- 
rethrins and petroleum distillate, the mixer should know how to prepare 
his product without further instructions. On the other hand) 1igide 
concentrate has a new or wnusual composition and if its properties are 
not well-known, it will be necessary that the mixer be furnished di- 
rections for use on the labeling. 

(c) Where Directions Shall Appear. The directions, when required, 
shall appear on the labeling accompanying the article. The term “label- 
ing” includes the actual label on the retail package and all circulars or 
leaflets accompanying it. The directions for use may, therefore, appear 
either on the label or on a circular or leafiet accompanying the econ- 
omic poison. 

(1) If the directions are placed on the label, they may be on the 
front, side or back panel, and they must appear with such conspicuous- 
ness and in such terms as to make them likely to be read and under- 
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stood. Directions printed on the back of a front panel label of a 
bottle, so that they must be read through the bottle and its contents, 
are not ordinarily sufficiently conspicuous to fulfill this requirement 
of the law. 

(2) If the directions are on a circular or leaflet, this circular or 
leaflet must accompany each retail package so that each purchaser will 
receive a copy of it. The circular or leaflet should be enclosed with, or 
securely attached to the retail container. Circulars or leaflets which are 
insecurely attached, as for example, by means of a rubber band, are like- 
ly to be lost. If the economic poison is packed in a bottle or other con- 
tainer enclosed in a wrapper or carton, the circular may be placed in the 
wrapper or carton with the immediate container of the economic poison. 
If the economic poison is a dry powder packed in a bag or other container, 
the circular may be placed in the top of the bag or other container, 
where’ it will come to the purchaser’s attention when he first opens 
the container. In this case, it is preferable to place on the label a 
statement such as “See directions on enclosed circular.” 


(d) Adequacy of Directions. (1) The directions for use must be suf- 
ficient to protect the public. This means that the purchaser, if he fol- 
lows them, will obtain the results promised him in the labeling, or 
which he may properly expect to obtain by use of the product, with- 
out injury to person or property. It does not mean that the directions 
need be exhaustive in every case. Some of the common economic poisons 
are intended for use against a large number of insects, plant diseases 
or weeds. Frequently the methods of control in different parts of the 
country vary and they may vary in a single place from year to year, 
depending on weather conditions. It would be manifestly impractical 
to include all directions for use on the labeling. 

(2) The need for detailed directions for use will be greater in the 
case of the small user who is not in position to be well versed in the 
use of economic poisons than it will in the case of a large user who is 
likely to make a study of the properties of economic poisons and also 
to rely on local agricultural authorities for advice. The need is also 
greater in the case of new economic poisons or those of unusual com- 
position than it is in the case of older, standardized materials. 

(8) The following general considerations apply: 

(i) Directions for use of economic poisons which are likely to be ap- 
plied by householders or small gardeners, cattle raisers, etc., should be 
sufficiently detailed to give full information on usage. They should 
include methods of application, time of application, dilutions, if any, 
and when necessary they should provide for repeated treatments. The 
directions for use should be consistent with the caution or warning state- 
ment on the label. 

(ii) Directions for use of wellknown, standardized economic poisons 
which will be applied by professional pest control operators, may be more 
general in nature, giving instructions for use for some of the more im- 


516 SANIT Aare WiC Ales 


portant purposes and, when desirable, referring to local agricultural 
authorities for further information. 

(iii) Directions for use of new or unusual economic poisons should 
be given in full detail so that the purchaser will know how the product 
is to be used. He will ordinarily have no other source of advice on the 
use of the product. 


(e) Applicability of Directions. Directions for use in the _ label- 
ing of economic poisons are considered to apply in all parts of the 
country in which the product is marketed unless the labeling makes a 
direct statement to the contrary. It has been found that some pests are 
more easily controlled in certain parts of the country than in others. 
If an economic poison has a Nation-wide distribution, the directions 
for use should apply to all parts of the Nation. However, if work by 
the State experiment stations in certain sections of the country shows, 
for example, that a weaker dilution of the product will be effective 
against a certain insect in those particular sections than is required 
in other sections, objection is not raised to recommendation of the 
weaker dilution in the particular sections involved or to a reference to 
agricultural authorities in those sections for information as to usage 
there. If the product is marketed only in the sections where the weaker 
dilution has been found effective, the weaker dilution may be recom- 
mended without reference to the dilution required elsewhere. However, 
a statement to that effect should accompany the application for registra- 
tion. 


(f) Clarity of Directions. The directions for use should be stated 
in such terms and with such clearness that they will be readily un- 
derstood by the purchaser. It should be clearly indicated which directions 
are applicable to the control of each pest which the product is intended 
torecontrol: 

(g) Broad Claims. The directions for use must not contain unjusti- 
fied broad claims. Such claims, which are not acceptable in most cases, 
include the following: 

(1) Broad references to insects, vermin, or a list of insects followed 
by the abbreviation “etc.” which are likely to be interpreted as implying 
that the product will kill or control any or all insects or vermin. 

(2) Claims for extermination of insects. (Objection is not raised to 
claims to kill or control particular kinds of insects if the product will 
give a reasonable control of such insects under the conditions of use.) 

(3) Claims for sterilization when the product will not kill resistant 
spores under the specified conditions of use. 

(4) General claims for the “control of plant diseases” or a lst of 
plant diseases followed by the abbreviation “ete.” which will give the 
impression that the product will protect against any or all plant diseases. 
(Objection is not raised to naming the specific plant diseases against 
which the product will furnish protection when used as directed.) 

(5) Broad claims indicating killing or control of all weeds unless 
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the product will kill or contro] all weeds under the specified conditions 
of use. 

(6) Broad claims for use against rats or rodents if the preparation 
is not effective against all rats or rodents. 

(7) Claims implying effectiveness of the economic poison under all 
conditions of use if it is not effective under all such conditions. When 
a product is not effective under certain conditions, as for example, in 
the presence of dirt, at low temperatures, or in the presence of other 
chemicals, the directions should make it clear that such conditions are to 
be avoided. 

(h) Responsibility for Claims. The shipper or guarantor of an ec- 
onomie poison is responsible for all claims made for it, including the 
directions for use. He should give only such directions as have been 
shown, when followed, to give an effective control of the pests involved 
without injury to persons or desired plants or animals. 

eeulomitaw, 104, 20th Cong.: 61 Stat. 1638; 7 CFR 162.3, 12 F. R. 
6493). 

This interpretative statement shall become effective on publication 
thereof in the Federal Register. 

Issued this 14th day of July 1948. 

[Seal] H. E. REED, 
Director, Livestock Branch, 
Production and Marketing 
Administration. 


Interpretation With Respect to Registration Requirements 
Interpretation No. 8 


(a) Products Which Must Be Registered. (1) Registration is required 
for all economic poisons that are distributed, sold, or offered for sale 
in the District of Columbia or the territories, shipped or delivered for 
shipment in interstate commerce, exported, or imported from abroad, 
except economic poisons which are intended solely for experimental use. 
(These, however, may be subject to the permit requirements of the law.) 

(2) Custom mixes (special mixtures of economic poisons prepared 
on the order of and according to the specifications of the purchaser) 
are subject to the act and must be registered. When rush shipment of 
such mixtures is required, special attention will be given to expediting 
the registration. When requested, telegraphic notification of registration 
at the expense of the registrant will be given. 

(b) Products for Which Registration Is Not Required. (1) Economic 
poisons which are made and used in the same State without entering 
interstate commerce need not be registered under the act since they are 
not subject thereto. However, registration will not be denied them since 
it is possible they may be shipped out of the State. 

(2) Economic poisons which are delivered for shipment to any for- 
eign country need not be registered when they are prepared or packed 
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in accordance with the specifications or directions of the foreign pur- 
chaser. 

(3) Registration will not be issued for devices or other products 
which are not cccnomic poisons. 


(c) Who May Register an Economic Poison. (1) Any manufacturer, 
packer, seller, distributor, or shipper of an economic poison may register 
Te, 

(2) If the manufacturer of an economic poison ships it in inter- 
state or foreign commerce or distributes it in the District of Columbia 
or the territories, he will normally register it himself since it must be 
registered before such shipment or distribution. This is true whether 
the manufacturer ships it under his own label or under a label bearing 
the distributor’s name. 

(3) If the manufacturer sells to a distributor in the same State, the 
manufacturer may or may not register the product, but if he has not, 
registration by the distributor will be required before the product is 
shipped in interstate commerce. 

(4) If a distributor has an economic poison made for him by two 
or more manufacturers following exactly the same formula and labeled 
with identical labels which bear his name as distributor but make no 
reference to the actual manufacturer, the distributor may register the 
product, obtaining a single registration to cover the material from all 
sources of manufacture. On the other hand, each manufacturer may 
register the product which he furnishes to the distributor, but in this 
ease the manufacturer can register his own product only and it will be 
necessary for each manufacturer to have a separate registration. 

(d) The Effect of Registration. (1) Registration is a device to bring 
the economic poison to the attention of the Department of Agriculture 
and to furnish an opportunity to correct obvious faults in labeling. It 
does not place the responsibility for correct labeling upon the Depart- 
ment though the Department does advise relative to revision of labeling, 
on the basis of available information. The shipper of the goods or the 
guarantor is responsible for the compliance of his labeling with legal 
requirements. Before placing the article on the market, he should have 
it thoroughly tested by experimentors competent to judge its effectiveness 
and make only such claims as are justified by the results of their tests. 
If it is likely to cause injury to human beings, or desirable plants or 
animals, its limitations from these standpoints should be determined 
and adequate cautions placed on the label. Determination should be 
made as to whether it is highly toxic within the meaning of the act 
and regulations and, if so, the label must bear the statements required 
with respect to highly toxic products. It is the purpose of the act to pro- 
tect the public before injury occurs rather than to subject the public to 
the dangers of experimentation and take action only after injury has 
occurred. 

(2) Registration is not to be understood as indicating the Depart- 
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ment of Agriculture’s approval or recommendation of the economic 
poison. 

(3) Federal registration does not remove the requirements for state 
registration in those States which require registration. 

(4) When the economic poison has been registered, no further reg- 
istration under the act is required if the product is in the manufacturer’s 
or registrant’s original unbroken immediate container, and if the claims 
made for it and the directions for its use do not differ in substance 
from the representations made in connection with the registration. 


(e) Multiple Products. A single registration applies only to a single 
economic poison, that is, to a product having the same composition, 
usually manufactured by the same person, and the labeling of which 
is identical with and bears the same claims as those covered by the 
registration. If a single registration is to cover the same product sold 
under other trade names and bearing the names and addresses of the 
distributors, statements showing such other names and labels shall be 
filed with the Livestock Branch. Thus, when a manufacturer prepares 
an economic poison under a stock label which does not bear his name 
but on which he prints names of the product and names and addresses 
of distributors, who obtain the product from him, the manufacturer 
may register the product under his name and file an additional statement 
showing the trade names under which the product will be sold and the 
names and addresses which will appear on the label. These additional 
statements may be filed at any time before the goods become subject to 
the law. 

(f) Procedure for Registration. (1) Applications for registration 
should be sent to the Insecticide Division, Livestock Branch, Production 
and Marketing Administration, United States Department of Agricul- 
ture, Washington 25, D. C. No fee is required. Application forms may 
be obtained from the Insecticide Division by request. Applications 
should be submitted as far in advance as possible and at least 30 days 
before it is desired that the registration take effect. In special cases, 
the Department will try to issue registration in less than 30 days, but 
dependence should not be placed on obtaining registration in a shorter 
period except for real emergencies. 

(2) As many products may be submitted for registration as de- 
sired with one application form. If there is not room on the form to 
name all of the products, their names may be continued on a separate 
plain sheet of paper attached to it. 

(3) The blank spaces on the form should be filled in and the form 
signed by the proposed registrant or, if the registrant is a firm, by a 
responsible officer. 

(4) With the filled in application for registration there should be 
submitted two “data sheets” for each product which it is desired to 
register. The “data sheet” should be 8% inches by 11 inches in size. 
A sheet of heavy typewriter paper is satisfactory. On each data sheet 
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should be clearly stated the name of the product, the name and address 
of the registrant and, if it does not appear on the label, a statement 
giving the name and percentage of each active ingredient in the prod- 
uct and any pertinent information about the inert ingredients. To each 
data sheet there should be attached a specimen of the label for the 
product and specimens of any leaflets, circulars, or other advertising 
material accompanying the product. If the same label, except for state- 
ment of net contents, is used for several sizes of the product, information 
as to the different sizes should be given and the label for only the 
smallest size need be submitted. All labels bearing different claims should 
be submitted. Before attaching the labels and other material to the 
“data sheet”, the applicant should make sure that they include the re- 
quired information which is as follows: 


(i) The name and address of the manufacturer, registrant, or person 
for whom manufactured, 

(ii) The name under which the product is sold, 

(iii) The ingredient statement, 

(iv) The net weight or measure of content, 

(v) Any caution or warning statement which may be necessary and, 
if complied with, will be adequate to prevent injury to living man and 
other vertebrate animals, and useful vegetation and invertebrate animals, 

(vi) In the case of highly toxic materials, the word “poison” in 
red, the skull and crossbones and the antidote statement. 

On the label, or on circulars, etc., accompanying the economic poison: 
Adequate directions for use when necessary for the proper use of the 
product. 


(5) If the proposed registrant has doubt as to the legality of his 
labeling or proposed corrections for it, he may first submit a rough 
draft form for comment. After he has received the comment, he may 
revise and print the labeling and submit it in duplicate for registration. 

(6) If the product is being recommended for any uses, or if any 
claims are being made for it, other than those on the labeling submitted, 
these should be shown on the data sheet. It is not desired, however, that 
the complete script of radio broadcasts, periodical advertising and other 
advertising material which does not accompany the economic poison be 
submitted. 

(7) When the application is received in the Insecticide Division, 
it is examined to determine whether the composition of the product ap- 
pears to be such as to warrant the proposed claims for it and whether 
the product, its labeling, and other material submitted appear to comply 
with the requirements of the act. 

(8) If the information submitted is not sufficient to furnish a basis 
for action, the applicant may be asked to furnish additional informa- 
tion such as the complete formula for the product and a full description 
of the tests upon which the claims for the product are based. If the 
article or its labeling does not appear to comply with legal requirements, 
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the applicant is notified wherein it fails to comply and given an oppor- 
tunity to make corrections. 


(g) Effective Period of Registration. (1) The registration becomes 
effective on the date that the notice of registration is issued. 

(2) A registration extends for five years unless canceled for cause 
or at the request of the registrant. 

(3) The Department can, at any time, cancel a registration and 
issue a registration under protest, if such action is found necessary to 
protect the public. 

(4) The Department can cancel the registration of an economic poi- 
son at the end of five years following the registration or at the end 
of any five-year period thereafter, unless the registrant, prior to the 
expiration of the five-year period, requests that such registration be 
continued in effect. 

(5) A registration will be cancelled at any time on request of the 
registrant. 


(h) Changes in Labeling or Formulas. (1) If changes in substance 
in the labeling of a registered product or changes in its formula are to 
be made, a statement of the contemplated changes must be submitted to 
the Department in advance so that an amended registration or new reg- 
istration may be issued, if such registration is justified. 

(2) The statement should show or describe the exact changes to be 
made, describe any tests which justify the changes and state the pro- 
posed effective date of the changes. 

(3) The material submitted will be considered in the same manner 
as is an original submission. If new or amended registration appears 
justified, notification to that effect will be sent the registrant. Among 
reasons for which the new or amended registrations under the same 
name may be refused would be a reduction in strength or effectiveness 
of the product which would make it misleading to sell the new material 
under the old name. 

(4) After the effective date of the new or amended registration 
the product shall be marketed only under the new claims or the new 
formula except that, upon request, a reasonable period of time may 
be allowed for the disposal of properly labeled old stocks. If the regis- 
trant desires to avail himself of this privilege, he should notify the 
Insecticide Division at the time of change of registration how much 
stock he has and when he expects it will be used up. Consideration 
will then be given to permitting its disposal. 


(i) Registration Under Protest. (1) If upon receipt of a notice that 
his economic poison does not appear to warrant the claims made for 
it or that the article or its labeling does not appear to comply with 
the provisions of the act, the proposed registrant insists that corrections 
are unnecessary and requests in writing that it be registered as sub- 
mitted, the economic poison shall be registered under protest. The 
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notice of registration under protest will be accompanied by a warning 
in writing of the apparent failure to comply with the law. 

(2) In the case of conviction for an offense concerning which he 
has been warned in connection with the issuance of a registration under 
protest, the act provides that the registrant shall be fined not more 
than $1,000 or imprisoned for not more than one year, or both fined 
and imprisoned, and the registration of the article shall terminate. 

(3) Registration under protest should only occur when there is 
serious disagreement between the registrant and Department officials 
concerning the efficacy of, or labeling required for, an economic poison. 
Disagreements may in some cases be due to misunderstandings as to 
requirements. When they arise, it is the purpose of the Department to 
cooperate with the proposed registrant in an attempt to clear them 
up. It appears desirable that registration under protest be requested 
and issued only as a last resort. 

(Pub. Law 104, 80th Cong.; 61 Stat. 163; 7 CFR 162.3, 12 F. R. 
6493). 

This interpretative statement shall become effective upon publication 
in the Federal Register. 

Issued this 14th day of July 1948. 

[Seal] H. E. REED, 
Director, Livestock Branch, 
Production and Marketing 
Administration. 


Interpretation With Respect To Advertising Which Does Not Accompany 
An Economic Poison 
Interpretation No. 9) 

(a) Requirement of the Act. Section 3 (a) of the act prohibits ship- 
ment or distribution of an economic poison if any of the claims made 
for it or any of the directions for its use differ in substance from the 
representations made in connection with its registration. It has been 
held that this includes any representations made by the manufacturer 
or registrant anywhere and by any means, including periodical and 
radio advertising. 

(b) Claims Made in Advertising. Section 4a (3) of the act provides 
that the applicant for registration shall file a statement of all claims 
to be made for the economic poison including the directions for use. 
All claims for the economic poison or directions for its uses, regardless 
of where made, must be filed. It is not required, nor is it desired, that all 
radio script, periodical advertising, etc., be submitted to the Department 
but claims made over the radio or in periodicals, etc., which differ in 
substance from those made in the labeling, must be filed. 

(c) Cooperation With Federal Trade Commission. Advertising in 
periodicals or over the radio is also subject to the laws enforced by the 
Federal Trade Commission. It will be the policy to cooperate with the 
Federal Trade Commission to insure that the Federal Insecticide, Fungi- 
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cide, and Rodenticide Act will be administered in a manner to result 
in reducing to the absolute minimum any possibility of conflict with, or 
overlapping of the administration of, acts administered by the Federal 
Trade Commission. In furtherance of this policy there has been estab- 
lished a liaison, which is now in operation, for constant cooperation and 
coordination between the Federal Trade Commission and the Department 
of Agriculture in the enforcement of the Federal Insecticide, Fungicide, 
and Rodenticide Act and the Federal Trade Commission Act as they 
apply to economic poisons. In general, the policy will be for advertising, 
other than labeling, to be handled as in the past by the Federal Trade 
Commission. In the application of the above policy it is to be understood, 
however, that both agencies reserve the right to the full use of their 
respective powers when such use is necessary to protect the public 
interest. 

@enblic Law 104, 80th Cong., 61 Stat. 163; 7 CFR 162.3, 12 F. R. 
6493). 

This interpretative statement shall become effective on publication 
thereof in the Federal Register. 

Issued this 14th day of July 1948. 

H. E. REED, 
Director, Livestock Branch, 
Production and Marketing 
Administration. 


Interpretation With Respect To Labels For Large Containers 
Interpretation No. 10 

(a) Requirement of the Act. The act requires labels on all containers 
of economic poisons which come within the scope of the act. It makes 
no exemption in the case of large containers such as tank cars, tank 
trucks, or drums. Therefore, all such containers must be labeled. 

(b) Where Label Must Appear. (1) In the case of tank cars, the 
label may be attached to the panel borne by such cars for the purpose 
of attaching notices, or it may be placed directly on any conspicuous 
portion of the tank. 

(2) In the case of tank trucks, a label attached to the tank would 
be technical compliance with the act. However, if a tank truck is used 
merely to deliver the economic poison to the user and the truck does 
not remain in the users’ hands, a label attached to the tank would not 
be informative to him. In such cases it is considered permissible under 
the act to attach the label to the delivery receipt which is carried by 
the driver of the truck and left with the purchaser at the time of de- 
livery of the goods. 

(83) In the case of drums, the label may be a printed label attached 
to the drum or it may be stenciled on the drum. In either case it must 
be one which can be easily read. 

(c) What Must Appear on the Label. The following information 
must appear on the label: 
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(1) The name of the product. This must be the name under which 
it is registered with the United States Department of Agriculture. 

(2) The name and address of the manufacturer, registrant, or person 
for whom manufactured. 


(i) If the name is other than that of the manufacturer, the label 
should indicate this fact. 

(ii) If the name is not that of the registrant, it must be the name 
of some other person or firm which has been added by a supplemental 
registration statement under the provisions of section 4a of the act. 

(3) The net contents of the container, or in the case of a label 
attached to a delivery receipt of tank truck delivery, the net amount 
delivered. 

(4) The ingredient statement. 

(5) Any warning or caution statement which may be necessary to 
prevent injury to living man and other vertebrate animals, useful vege- 
tation, and useful invertebrate animals. This statement is particularly 
important on large containers, since leakage may occur and result in 
injury to persons or property unless they are warned to take adequate 
precautions. 

(6) In the case of an economic poison highly toxic to man, the skull 
and crossbones, the word “poison” prominently in red, and an antidote 
statement. 


(d) Directions for Use. (1) Ordinarily large containers will be 
sold only to large users who are in better position to know how the 
economic poison is to be used than is the smaller user. Therefore, 
in the case of common materials such as creosote oil, lime sulfur solu- 
tion, naphthalene, and Stoddard solvent, where the composition is clearly 
indicated on the label, it will not be necessary that any directions for 
use be given on the label or labeling of tank cars, tank trucks, 50-gallon 
or larger drums, or 200-pound or larger barrels of the economic poisons. 

(2) In the case of products whose full composition is not shown by 
the label, directions for use must accompany the product. 


(e) Acceptable Types of Labeling. (1) For creosote oil, free of water 


or free carbon. 
Creosote Oil 
Active Ingredient 100% 
John Doe and Company 
New York, N. Y. 
Net contents .... galions 
Caution: Avoid prolonged or repeated contact with the skin or breathing of the 

vapors. 


(2) For naphthalene fiakes in a 200-pound barrel. 


Naphthalene 
Active Ingredient 100% 
John Doe and Company 

New York, N. Y. 
Net weight 200 Ibs. 


(Pub. Law 104, 80th Cong.; 61 Stat. 163; 7 CFR 162.3) 120i 
6493). 
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This interpretative statement shall become effective on publication 
thereof in the Federal Register. 
Issued this 14th day of July 1948. 
lal 10) 8 BDe 
Director, Livestock Branch, 
Production and Marketing 
Administration. 


Interpretation With Respect To The Guaranty Of An Economic Poison 
Interpretation No. 11 

(a) Purpose of the Guaranty. (1) The manufacturer of an economic 
poison is presumed to know the composition of his product and he will 
ordinarily be the one who registers it with the Department of Agri- 
culture. He will, therefore, be in position to determine whether or not 
its shipment or distribution is legal. 

(2) The distributor who purchases it from him will not be in a 
position to determine its composition except as he has it analyzed in 
a chemical laboratory and he will not know, except as his supplier may 
inform him, whether the product is registered, and what representations 
were made in connection with the registration. It will, therefore, be 
difficult for him to determine whether or not its shipment or distribution 
is legal. 

(3) In order that the distributor may protect himself the act speci- 
fies that the penalties provided for violations of section 3a shall not 
apply to any person who establishes a guaranty, signed by and con- 
taining the name and address of the registrant or person residing in 
the United SStates from whom he purchased and received in good faith 
the article in the same unbroken package, to the effect that the article 
was lawfully registered at the time of sale and delivery and that it 
complies with the other requirements of the act, giving the name of 
the act in full. When the distributor holds such a guaranty, the guaran- 
tor is responsible for any violation involved in the shipment of the goods. 
However, the distributor, to avoid responsibility, must be able definitely 
to show that the economic poison in question is covered by a specific 
guaranty. 

(b) Who May Give Guaranty. A guaranty may be given by any 
manufacturer, distributor, wholesaler, or any other person residing 
in the United States, who sells an economic poison to anyone else. 

(c) Scope and Form of Guaranty. A guaranty may be either limited 
to a specific shipment or it may be general and continuing in nature. 
The following forms of guaranty are suggested: 


(1) Limited form for use on invoice or bill of sale. 
hereby guarantees that the economic poisons herein 


Name of guarantor ; : 
listed are lawfully registered with the U.S. Secretary of Agriculture and comply with 
all requirements of the Federal Insecticide, Iungicide, and Rodenticide Act. 


Signature and post office address of guarantor 
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(2) General and continuing form. 


The economic poisons comprising each shipment or other delivery hereafter made 
ia padnoogaoanboMooGan ae to or on the order Of . 6 o6 cece owes clelnc c+ cleleleltieieecseslele Rete NetRere 
Name of guarantor Name and address of person receiving guarantee. 
are hereby guaranteed to be lawfully registered with the U. S. Secretary of Agriculture 
and to comply with all reauirements of the Federal Insecticide, Fungicide, and Rodenti- 
cide Act, as of the date of such shipment or delivery. 


Signature and post office address of guarantor 


Date 
(3) In some cases an invoice may cover shipment of both economic 


poisons covered by permit for experimental use and registered economic 
poisons. The guaranty cannot apply to the economic poisons shipped 
under permit. Therefore, the above forms of guaranty must be modi- 
fied to be applicable to such procedure. It is suggested that in such 
eases the name of the experimental economic poison as shown on the 
invoice or bill of sale be immediately followed by the word “Experi- 
mental.” Then the first form of guaranty should be changed to read: 


hereby guarantees that the economic poison herein 


Name of guarantor 
listed (except such as are designated “experimental’) are lawfully registered with 
the Secretary of Agriculture and that they comply with all requirements of the Federal 
Insecticide, Fungicide, and Rodenticide Act. 


Signature and post office address of guarantor 


Date 
A similar change should be made in the second form of guaranty. 
(d) Reference to Guaranty. No reference to the guaranty may be 
made on the label or in the labeling of the product since such reference 
would be likely to give the purchaser an unwarranted sense of security. 


(e) Limitation of Guaranty. The guaranty applies only so long as 
the economic poison remains unchanged in the manufacturer’s or regis- 
trant’s unbroken immediate container bearing his label. It expires when 
the immediate package is opened, when the material is repacked or 
relabeled, or when it has been otherwise changed so as to be in viola- 
tion of the law after shipment or delivery by the person giving the 
guaranty. For example, a product may deteriorate when stored for 
any considerable length of time. It may have been in strict compliance 
with the law when shippped by the guarantor but a year later, when 
shipped by the distributor, it may have deteriorated and become worth- 
less. In this case, the guaranty would not apply to the shipment a year 
later. 

(Pub. Law 104, 80th Cong.; 61 Stat. 163; 7 CFR 162.3, 12 F. R. 
64938). 

This interpretative statement shall become effective upon publication 
in the Federal Register. 

Issued this 20th day of July 1948. 

[Seal] H. E: REED: 
Director, Livestock Branch, 
Production and Marketing 
Administration. 
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Interpretation With Respect To The Analyzing And Testing of 
Economic Poisons 
Interpretation No. 12 

Analyzing and Testing of Economic Poisons; Functions of the De- 
partment. Insofar as the Federal Insecticide, Fungicide, and Rodenticide 
Act is concerned, the functions of the Department of Agriculture are 
those of a law enforcement agency. The Department analyzes and tests 
economic poisons subject to the act to determine whether or not they 
are in violation of the provisions thereof. Its analytical and testing work 
is limited to official samples collected by official investigators or others 
who have been duly designated by the Director of the Livestock Branch. 
It cannot undertake such work to help a manufacturer prepare his 
labeling. It is the manufacturer’s responsibility to have such work 
carried out, which may be done by commercial laboratories or by other 
qualified persons. The Department is, however, willing to comment on 
proposed labeling submitted by manufacturers, based on available in- 
formation. 

The Department has no authority to recommend or to approve any 
specific commercial laboratory or person engaged in doing analytical 
or testing work on economic poisons. 

(betaw 104, 80th Cong.;: 61 Stat. 168: 7 CFR 162.3, 12 F. R. 
6493). 

This interpretative statement shall become effective on publication 
in the Federal Register. 

Issued this 20th day of July 1948. 

{ Seal] SDA OD IDY 
Director, Livestock Branch, 
Production and Marketing 
Administration. 


Interpretation With Respect To Shipments For Experimental Use; 
Permit Requirements 


Interpretation No. 13 

(a) Shipments for Experimental Use by Certain Federal and State 
Agencies. The penalties provided for violation of section 3a of the act do 
not apply to the manufacturer or shipper of an economic poison intended 
only for experimental use by or under the supervision of any Federal 
or State agency authorized by law to conduct research in the field of 
economic poisons. This means that a manufacturer may freely ship 
economic poisons for experimental use by or under the supervision of 
the agencies indicated without registration or any other compliance 
with section 8a of the act. No Federal permits for these shipments are 
required. 

(b) Shipments for Experimental Use by Others. In the case of ship- 
ments of economic poisons for experimental use only, to parties other 
than Federal or State agencies authorized by law to conduct research 
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in the field of economic poisons or to those working under their super- 
vision, the same exemption from the penalties set forth for violation 
of section 3a of the act exists: Provided, That a permit has been ob- 
tained from the Department before shipment of the goods. This pro- 
vision of the act is intended to apply primarily to shipments of products 
which have already been found to have economic poison value, but 
which are being tested further, usually on a larger scale, to determine 
their limitations. The information about their effectiveness is usually 
not sufficient to enable the preparation of adequate directions for use 
and adequate warning statements and, therefore, suitable labeling for 
registration cannot be prepared without further experimentation. This 
experimental work may be carried out on a large scale, including treat- 
ment of many acres of crops in various sections of the country. The 
material may be purchased by the user or it may be furnished free. 
The experimental work must be carried out by persons qualified to 
evaluate the results obtained. Offering the product for sale to anyone 
who wishes to purchase it will not be considered marketing for experi- 
mental use only, and products so offered will be subject to registration 
and all other requirements of the law. : 


(c) Types of Products and Labeling. (1) An economic poison shipped 
for experimental use may be one which has not previously been used 
as an economic poison, or it may be one which has had other economic 
poison uses and is now being tested for a new use. 

(2) The labeling of economic poisons shipped under permit must 
state that they are for experimental use only. 

(d) Specific and General Permits. (1) If a manufacturer desires to 
make a single shipment of an economic poison for experimental use, 
he may obtain a permit for that specific shipment, or 

(2) If he desires to make more than one shipment of a single eco- 
nomic poison or closely allied economic poisons for experimental use, 
he may apply for a general permit. A general permit will be subject 
to the following limitations and may be cancelled at any time for any 
violation of its terms: 

(i) It will be good only for a specific period of time, in no case 
exceeding one year. 

(ii) It will be subject to the truthfulness of the representations 
made in the application for the permit. 

(iii) It will apply only to one economic poison or closely allied 
groups of such products. This provision is intended to include under 
one permit different formulations of the same material which are being 
tested to determine the best formulation for the particular use, but it 
is not intended to include under one permit entirely different chemicals 
used as economic poisons. 

(iv) If the use of the product involves known special hazards to 
man, these must be shown on the label. 

(e) Applications for Permits. An application for a permit for ship- 
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ment for experimental use should be made in the form of a signed 
letter addressed to Insecticide Division, Livestock Branch, Production 
and Marketing Administration, United States Department of Agricul- 
ture, Washington 25, D.C., giving in full the following information: 

(1) Name and address of shipper and.place or places from which 
shipment will be made. 

(2) Proposed date of shipment, or proposed shipping period not to 
exceed one year. 

(3) Identification of material to be coyered by permit which should 
apply to a single material or group of closely allied materials. 

(4) Approximate quantity to be shipped and types of tests such 
as for greenhouse, orchard, or field. 

(5) A statement as to whether the product is sold or is delivered 
without cost. 

(6) A statement that the economi¢ poison is intended for experi- 
mental use only. 

(7) Proposed labeling which, in addition to other statements, states 
that the product is for experimental use only. 

Applications will be considered as rapidly as possible. In special 
cases the manufacturer may request telegraphic notification at his ex- 
pense of the issuance of the permit. 


(f) Custom Mixes. Permits will not be issued for so-called custom 
mixes which are ordinarily economic poisons prepared to the special 
formula of the user. These are not intended for experimental use, but 
are special economic poisons intended for special uses. When shipped 
in interstate commerce, they are subject to the registration and other 
provisions of the law. 

(g) Shipment of Products Not Classified as Economic Poisons. Sec- 
tion 162.17 provides that a product is not an economic poison when it 
is being put through tests in which the purpose is only to determine 
its value for economic poison purposes or to determine its toxicity or 
other properties, and when the user does not expect to receive any 
benefit in pest control. This will, in general, include products being put 
through so-called screening tests or preliminary tests to determine 
whether further tests with them are worth while; products shipped 
to toxicological] laboratories to determine their toxicity; products sent 
to chemical laboratories for chemical investigation; and products 
shipped for tests by testing laboratories which maintain test plots solely 
to evaluate the effectiveness of the product and not for the value of 
the crops obtained. Permits are not required for shipments of products 
of this type and they are not subject to the provisions of the act in 
any way. There is no requirement for any report concerning them 
to the Department, except when it is necessary to report the results 
of the tests to support claims when they are later submitted for regis- 
tration. However, confidential progress reports will be valuable to the 
Department. 
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(Pub. Law 104, 80th Cong.; 61 Stat. 163; 7 CFR 162.3, 12 F. R. 
6493). 

This interpretative statement shall become effective on publication 
thereof in the Federal Register. 

Issued this 20th day of July 1948. 

[Seal] H. Eo RED 
Director, Livestock Branch, 
Production and Marketing 
Administration. 


Interpretation With Respect To Labeling Of Insecticides Containing 
Benzene Hexachloride 
Interpretation No. 14 

(a) Composition. Benzene hexachloride, or 1, 2, 3, 4, 5, 6-hexa- 
chlorocyelohexane, has the formula C.H:Cl. The technical material 
is a mixture of several isomers together with other products of the 
chemical reaction. Tests have indicated that the gamma isomer of 
benzene hexachloride is much the most active as an insecticide of the 
isomers which have been studied. The other isomers appear to have 
some value in killing insects, but the value is very low in comparison 
to that of the gamma isomer. 

Much of the technical benzene hexachloride is said to contain about 
12 percent of the gamma isomer as the original reaction result. By 
the use of a selective solvent, the proportion of the gamma isomer can 
be increased thus giving a more purified material. 

(b) Ingredient Statements. Since the gamma isomer of benzene hexa- 
chloride is much the most important constituent in the technical material 
and since most insecticidal research has been reported on its basis, the 
gamma isomer of benzene hexachloride should be stated separately in 
the ingredient statement for an insecticide containing it. The other 
isomers of benzene hexachloride are of much less importance from 
an insecticidal standpoint, and no objection is raised to merely stating 
their total percentage. Thus, for an insecticide consisting of technical 
benzene hexachloride and an inert powder, the following form of in- 
gredient statement would comply with legal requirements : 


Active ingredients: Percent 
Gamma isomer of benzene hexachoride .......e.esee eee r scree reer eee eer ee ceeres 
Other isomers of benzene hexachloride .......+..-.+ss-2++-+++00+0++ +> 9 

Inert ingredients ...:. cesses cree erste terest nee eet neces ens nese eee e ene 6 ee 


AMAL 6 oocccuns0008 ooo atte enees seen enn tee tee eee ence tenet ee nes 100 
the correct values being inserted in the blank spaces. 


(c) Acceptable and Objectionable Uses. (1) The conditions under 
which benzene hexachloride can be safely used have not been fully de- 
termined; but until more work has been done, it does not appear that 
insecticides containing it should be used to treat portions of plants 
used for food, soil in which they are grown, or animals, except in certain 
special cases which on the basis of present information seem likely to 
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be safe. Comment on some suggested uses of insecticides, containing 
benzene hexachloride, based on present information, is as follows: 


(i) Use on poultry house roosts against lice is acceptable. This 
usage should be restricted to treatment of the roost with sufficient of the 
material to control lice. The product should not be used for treatment 
of other parts of the house and should not be recommended to control 
chicken mites, blue bugs, or stick-tight fleas. 

(ii) Use on beef cattle, hogs, and sheep at normal dosages for the 
control of lice, ticks, and sheep ticks is acceptable. There is considerable 
question as to the propriety of using products containing benzene 
hexachloride on dairy cattle due to the possibility of adverse effects on 
the milk. We are not familiar with evidence which would justify such 
usage. 

(iii) Most uses on truck crops are questionable at the present time, 
although. further investigation may show satisfactory uses. Use on 
spinach up to one month before cutting, on cabbage before heads begin 
to form, and on tomatoes up to the time of bloom to control aphids at a 
proper dosage appears to be justifiable. 

(iv) Use on field crops, including wheat, oats, and alfalfa, if the 
directions provide for proper use and contain adequate cautions, is 
acceptable. 

(v) Use on apple, pear, and peach trees at proper dosages and not 
later than one month prior to harvest in the case of peaches and 2 
months prior to harvest in the case of apples and pears is acceptable. 
There may be satisfactory usages for other fruits, but they would 
have to be the subject of special consideration. 

(vi) Use on cotton at proper dosage for the control of certain insects 
infesting it is acceptable. 

(vii) Use on flowers, ornamental trees and shrubs, and forest trees, 
where tainting of food products is not a factor, is acceptable, assuming, 
of course, that dosages are recommended which are effective against the 
insects to be controlled and safe for use on the plants. 


(2) Uses other than those indicated above should be recommended 
only when there is sufficient evidence of their safety to justify such 
recommendations. Benzene hexachloride has a very strong and per- 
sistent odor which it is likely to give to any edible plant products with 
which it comes into contact. During 1947, there were heavy losses due 
to condemnation, for off-flavor, of potatoes grown in soil which had been 
treated with benzene hexachloride to kill wire worms. Treated peas, 
beans, onions, carrots, tomatoes and other vegetables have been reported 
to have had objectionable flavors, and treatment of poultry houses is 
stated to have resulted in the tainting of the flesh of poultry and of eggs. 
The effect of benzene hexachloride on dairy cattle has not been fully de- 
termined, but it appears possible that it might injure the milk. While 
benzene hexachloride used in soil is quite effective against certain soil 
infesting insects, it can remain in the soil for considerable periods of 
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time and is likely to cause off-flavors in root crops grown in the soil. 
Its use in soil seems in most causes to be unwarranted and its use on 
tobacco also appears questionable. 

(d) Caution Statements. (1) Since there are certain hazards involved 
in the use of these preparations, their labels are required to bear cautions 
which will be sufficient, if followed, to avoid injury. The following 
caution statements are acceptable, though the exact wording is not 
mandatory. If other wording is used, it should be equally informative. 

(i) For benzene hexachloride and dry formulations containing 25 
percent or more of benzene hexachloride. 


WARNING 
Harmful vapor and dust may cause irritation of skin and eyes; may be absorbed 
through the skin. 
Avoid inhaling dust, vapor, or mist from sprays. 
Avoid contamination of foodstuffs. 
In case of skin contact, wash with plenty of soap and water. 
For eyes, flush with water and get prompt medical attention. 


(ii) For dry formulations containing less than 25 percent benzene 


hexachloride: 
CAUTION 
Avoid inhaling dust, vapor, or mist from sprays. 
Avoid contact with skin. 
Avoid contamination of foodstuffs. 


(iii) For solutions or emulsions of benzene hexachloride: 


(Since various solvents which differ in toxic properties may be used, labels should 
bear the precautionary statements covering the combined hazards of benzene hexachloride 
and the solvent.) 


(2) If the product is to be applied to plants that are used as food, 
a warning should be included in the directions for use to the effect that 
the material should not be applied where there is danger of a toxic 
residue, or residual odor of taste, remaining on foodstuffs or edible poi- 
tions of treated crops. 

(Pub. Law 104, 80th Cong.; 61 Stat. 168; 7 CFR 162.3, 12 F. R. 
6493). 

This interpretative statement shall become effective or publication 
thereof in the Federal Register. 

Issued this 20th day of July 1948. 

[Seal] H. E. REED, 
Director, Livestock Branch, 
Production and Marketing 
Administration. 


Interpretation With Respect To Labeling Of Mineral Oil-Pyrethrum And 
Similar Contact Household Fly Sprays 
Interpretation No. 15 
(a) Composition. Minera] oil-pyrethrum and similar household fly 
sprays consist of pyrethrum extract, alone or with other toxic materials 
or synergists, in a mineral oil base. Other toxicants which may be 
present include rotenone, sesame extract or sesamin, dichloro diphenyl 
trichlorethane (DDT), undecyleneamide, 8 butoxy B’thiocyano-diethy]- 
ether chlordane (octachloro-4-7- methano tetrahydroindane), piperonyl 
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butoxide ((butyl carbitol) (6 propyl piperonyl) ether), and others. Such 
Sprays may also contain small amounts of perfume to cover their odors. 
If pyrethrum extract is used as the sole toxicant, it should be present 
in sufficient amount to give 100 mgs. of pyrethrins to each 100 mls. of 
insecticide. This is equivalent to about 0.13 percent of pytethfins by 
weight in the finished product. If other toxicants are used, they should 
be such that the product will have a strength against the insects for 
which it is to be used at least as great as the product containing 100 
mgs. of pyrethrins to each 100 mls. of insecticide. 

(b) Ingredient Statement. (1) The active ingredients for the product 
containing pyrethrum extract in petroleum distillate will be the py- 
rethrins and petroleum distillate. Essential oils in amounts of 0.5 per- 
cent or less may be neglected. For such a preparation containing 0.13 
percent by weight of pyrethrins, either of the following ingredient state- 
ments would be acceptable under the act: 


Active ingredients: Percent 
LOS 6 gga SO 0.138 
CAG UML ye ede a ac ak 54 08 ee ess nue ate scd cucu nevuctccscuccccccce 99897, 

or 

MMe CIN S Psicologia a Sls cod iuie'n wid fd VGA 4K 4a colle Ok 6 Cddun Gacedevbo. 100 
Petroleum distillate, 

Pyrethrins. 


If other active ingredients are present, their names should be included 
in the ingredient statement. All values for percentages should be in 
terms of percentage by weight. If the second form of ingredient state- 
ment is used, the ingredients must be named in the descending order 
of the quantities of each present. 

(2) The names given for the ingredients must be the common names, 
if they have common names. Otherwise, the chem‘cal names should 
be used. Trade marked names should not be used in the ingredient state- 
ment. 

(c) Directions for Use in General. The labeling must bear adequate 
directions for use. Although these products are commonly referred to as 
“fly sprays,” they are often recommended for use against a number 
of other household insects—as, for example, mosquitoes, roaches (water 
bugs), bedbugs, ants, and clothes moths. They are contact sprays, that 
is, in order to be effective they must be applied in such a manner as to 
hit the insects to be killed. Since the habits and life cycles of different 
insects vary, the directions must in each case be adapted to the par- 
ticular varieties of insects to be controlled. 

(d) Directions for Use Against Flies and Mosquitoes. Directions 
for use against flies and mosquitoes should provide for closing all 
doors and windows and thoroughly spraying the material into all parts 
of the room, particularly toward the ceiling, so as to fill the room with 
a fine mist, and should direct that the room be left closed for 10 to 15 
minutes, and the fallen insects then swept up and destroyed, unless the 
product has high killing power. This latter precaution is necessary 
because some of the insects will be only paralyzed and wiil later recover. 

(e) Directions for Use Against Household Ants, Roaches, and Bed- 
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bugs. The directions for use against household ants, roaches, and bed- 
bugs should provide that the product be sprayed thoroughly with 
force into all parts of the room, paying special attention to cracks, 
and crevices and hitting as many of the insects as possible. For the 
control of bedbugs, directions should state that the bed, all tufts and 
seams in the mattress, and all places in the room where the bugs may 
hide should be thoroughly sprayed. All directions should provide that 
the treatment be repeated as often as may be necessary. 


(f) Directions for Use Against Clothes Moths. The directions for 
use against clothes moths should provide for cleaning all articles to 
be protected and for following with a thorough spraying, to be applied 
particularly to seams and folds, and: for thoroughly spraying the in- 
terior of all containers. Unless the articles are to be stored in moth-tight 
containers immediately after treatment, directions should be given 
for repeating the sprayings at least once a month. Preparations of this 
type should not be recommended for use on upholstered furniture ex- 
cept where explicit directions are given for opening up the upholstery 
and heavily spraying or saturating the interior fabric, as well as the 
outside surfaces, and repeating the treatment when necessary. 

(g) Caution or Warning Statements. (1) Economic poisons are 
required to bear warning or caution statements when necessary to pro- 
tect the public from injury. No such warning statements, insofar as 
injury from poisoning is concerned, are required on the labels of 
products consisting solely of one or more of the following: Pyreth- 
rum extract, rotenone, sesame, or piperonyl butoxide, in deodorized 
kerosene, except where the product may be used around food or animals. 
In cases in which the products may be used around food or animals, 
directions should provide that contamination of foods should be avoid- 
ed and that the product should not be used on animals except under 
conditions where it has been proven safe. If the product contains toxi- 
cants other than those mentioned, any necessary caution statements 
should appear on the label. 

(2) Kerosene is inflammable and the labels of products containing 
it should bear a warning such as “Caution: Do not spray in presence 
of open flame.” 

(h) Deterioration. Minera] oil-pyrethrum sprays, if exposed too long 
to the light of the sun in ordinary glass bottles, or if stored too long, 
may lose much of their efficiency due to the decomposition of the active 
ingredients. It has also been reported that deterioration may occur due 
to decomposition of the pyrethrins through contact with the solder or 
lining of the can when packed or stored for considerable periods of time 
in metal cans. 

(i) Grade Classification. The grade classification given in Com- 
mercial Standard CS 72-38 apply only to contact fly sprays and should 
be used only for such products. If a claim of grade classification is made 
for fly spray, it should be only such a grade as is justified by both 
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the knockdown and killing effectiveness of the product. There is no 
general recognized grade classification for household insecticides other 
than fly sprays and no such claim should be made for them. 

(Gj) Unwarranted Claims. These preparations are not effective against 
all household insects and claims of effectiveness against “insects,” 
and “all flying insects” are unwarranted and should not be made. 
These sprays cannot be relied upon to control any insects that cannot 
be reached by the spray. This applies also to the eggs, which are 
often placed where they are inaccessible. Claims such as “extermination” 
are unwarranted and should not be made. 

Products of this type are injurious under certain conditions to both 
man and animals. Therefore, their labels must not bear such unqualified 
claims as “non-poisonous,” “non-injurious,” or “harmless to man and 
animals.” 

Such products are of no value in disinfecting and will not prevent 
diseases, and therefore claims to that effect should not be made. 

fEub, Law 104, 80th Cong.; 61 Stat. 163: 7 CFR 162.3, 12 F. R. 
Gage)’. 

This interpretative statement shall become effective on publication 
thereof in the Federal Register. 

Issued this 20th day of July 1948. 

[Seal] H. E. Reed, 
Director, Livestock Branch, 
Production and Marketing 
Administration. 


Interpretation With Respect To Labeling Of Insecticides Containing DDT 
Interpretation No. 16 


(a) Composition. (1) The term “DDT” refers to the compound 2,2-bis 
(parachlorophenyl)-1,1,1-trichloroethane, including both the technical 
grade of this material, minimum setting point 89° C., and the purified 
grade, minimum setting point 103° C. Technical DDT, which is the form 
of this chemical used for most insecticidal purposes, consists primarily 
of 2,2-bis (parachlorophenyl)-1,1,1,-trichloroethane together with im- 
purities, including considerable amounts of isomers and much smaller 
amounts of other byproducts formed in its manufacture. 

(2) When DDT is used as an insecticide, it is mixed or compounded 
with other materials to make it suitable for application. The forms 
commonly used are solutions in kerosene, deodorized kerosene, or other 
mineral oil, to which other insecticides may be added; emulsifiable 
materials consisting of DDT in an oil solvent, together with an emul- 
sifier, so that emulsions will be formed when they are mixed with water; 
powders (which may be used as dusts, sprays, or paints) consisting of 
DDT in an inert carrier, such as pyrophyllite, talc, or clay, with or with- 
out a wetting agent; the so-called aerosols, consisting of a propellant 
such as one or more of the Freons, DDT, and other insecticides. 
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(b) Ingredient Statement. All of technical DDT is considered an 
active ingredient in an insecticide and should be so designated under 
the name “dichloro diphenyl trichloroethane.” 

(1) For an insecticide containing DDT as its only active ingredient, 
the following form of ingredient statement complies with the require- 
ments of the law: 


Active ingredients: Percent 
Dichluro diphenyl trichlorcethane .........6: 000.5 2201s eee cress: + +o 0 ee 
Inert ingredients «2.66. ccc. ens eo ce cele cece cc ee oe esse elelels elrielele of eieciel etek: hmm car : 
Mere yale ae 4/4 a. 0)W ag eivla queue due evel aud pcorerelele etal snensuereus ole tenelctel cbersnete lens Nels excita Re Rec amend 100 


the blank spaces. 

(2) When DDT is used in solution in deodorized kerosene as a 
contact or residual household insecticidal spray, both the DDT and 
the kerosene are considered active. For such a product the following 
form of ingredient statement would be acceptable: 


Active ingredients: Percent 
Dichloro dipnenv! trichlorcethane ......... 20 e see ete ee ce ee ete eee ete e tees Gee eee 
Petroleum distillate ..-...-.¢+¢s0eso cee +0 0 eee «cielo «ooo eee) cfelerelieretel si lchchci- Nelle mn Re ReRenea 

Total) << dcc.ce sed « a ecsis-alosiousle os soeuereltreleriversrslereretersioneleleis 1 steer lel sleet hk ae ta kee keene 100 


The correct values being inserted in the blank spaces. 


(3) When DDT is prepared in emuls:fiable form, the product usually 
consists of DDT, a solvent such as xylene, methyl naphthalenes, or 
aromatic petroleum derivative solvent, and an emulsifier. The DDT 
and the solvent are usually active ingredients. The emulsifier may be 
active or inert, depending upon the particular emulsifier used. If the 
emulsifier is inert, the following form of ingredient statement is ac- 
ceptable: 


Active ingredients: Percent 
Dichloro diphenyl trichloroethane .......ceee cere ee cee cere reese eres eerreeee secees 
Xylene (or other solvent) .....-...cveccerss scenes eee ees veces erat e+ «enema 

Inert ingredients ....60scesacncs ese ces cee scene cent eee ese ees cise eo 4m oa) eleeleiel ss ii 


Total si vodecdovelaew ewe es sess seu dee gute an pearena eee ts tte an 100 
or if the emulsifier is an active ingredient and the product contains 


no inert ingredients, the statement may be in the following form: 


Active ingredients: Percent 
Pech] vo diph nyl trichlorcethane ................-.. * fe ae 8 ova Ses ane es ee 
Xylene (or other solvent) . 0.4.0.5 0se+0cee + yews we ree ee eiele yore eects) et i a 
(Ghenticall mame of “emulsifier ere oe cies i cle rere ete eet tet oteltslto tonto ol oltsted ole te elle elicit nner ma 


Total ss. scua sa sone veiere state einlgihly 9 a qeltne eters aes ene yen nen 100 
the correct values in terms of percentage by weight being inserted in 
the blank spaces in both instances. 


(4) In any of the above cases the alternative form of ingredient 
statement may be used giving the name of each of the active ingredients 
and each of the inert ingredients in the order of their respective 
amounts present and giving the total percentage of the imert ingre- 
dients. 

(c) Adequacy of Directions for Use. The labeling of each insecticide 
is required to bear adequate directions for use. This does not mean that 
the labeling must bear directions for use for all of the purposes for 
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which the insecticide might be used but it must bear directions for the 
particular uses for which the insecticide is intended when such di- 
rections are necessary for the public protection. In general, the labeling 
of products for household use and small packages must bear quite de- 
tailed directions. The labeling for standard materials in large packages 
such as 50 lbs. or more may be more general. 


(d) Directions for Use Against Houseflies, Mosquitoes and Gnats. 
(1) As little as 0.5 percent of DDT in kerosene is eventually effective 
as a spray for these insects, but it is very slow in action. Because of 
this sluggish action, products containing only small amounts of DDT 
in kerosene cannot be classified as to grade by the Peet-Grady method. 
Some other toxicant must be added if quick knockdown is desired. The 
directions for use should provide for closing all doors and windows and 
thoroughly spraying the product in all parts of the room particularly 
toward the ceiling so as to fill the room with a fine mist, and that the 
room be left closed for 10 or 15 minutes after spraying. No claims for 
lasting or residual effects should be made for such a treatment. 

(2) Insecticides containing DDT can also be used for residual effect. 
A dosage of 200 milligrams of DDT per square foot will give residual 
effect up to 3 or 4 months unless removed by weathering, washing, or 
other means. To obtain such a deposit without runoff, it is usually 
considered necessary to apply a 5-percent concentration in oil or 2.5 
percent in water emulsion or suspension. The directions should provide 
for thoroughly treating screens, walls, painted woodwork, light fixtures, 
and other places where the insects may alight. For flies and other in- 
Sects attracted to light, it is most important to cover the spaces toward 
the light. Since some kinds of mosquitoes seek dark places, directions 
should provide for treating these niding places. Screens are subject 
to weathering and, therefore, directions should provide for re-treating 
them at frequent intervals. 

(e) Directions for Use Against Bedbugs. Sufficient DDT in the form 
of an oil solution, as a dust or in an emulsion will be effective as a 
contact or as a residual poison for bedbugs. The directions should 
provide for thoroughly treating bedsteads and mattresses, wall cracks 
and other hiding places about the room. If a good treatment is given 
and the residue is left in place, it may be effective for as long as six 
months. 

(f) Directions for Use Against Fleas Infesting Premises. Dusts and 
oil sprays containing DDT in suitable amounts have been found effec- 
tive against fleas. Directions should provide for thoroughly spraying or 
dusting floors, rugs, and other flea-infested places. Under ordinary 
conditions where the residue is not removed, residual action for several 
weeks may be expected. 

g) Directions for Use Against Ants in Buildings. (1) Directions 
should provide that oil solutions containing DDT be sprayed so as to 
hit as many of the ants as possible and to thoroughly wet their run- 
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ways and the other places which they frequent. Such treatment should 
give a residual effect for periods up to several weeks. 


(2) Dusts containing DDT have shown value against certain species 
of ants. They should be recommended for use so as to hit as many 
ants as possible and to cover their runways and places they frequent. 
If a dust is not effective against all sorts of ants infesting households 
this should be made clear. 


(h) Directions for Use Against Roaches. Not less than 8 percent 
of DDT in a dust, 5 percent in an oil solution, or 2.5 percent in a water 
spray should be recommended for these insects. The German roach or 
waterbug is especially difficult to control with insecticides containing 
DDT. Instructions should provide for treating cracks and crevices in 
woodwork, dark places behind pipes, and all places which roaches infest, 
hitting as many insects as possible. A thorough treatment may give 
protection for several weeks; but in view of the difficulty in controlling 
these insects, instructions should be given for repeating the treatment 
whenever reinfestation occurs. 


(i) Directions for Use Against Ticks in Premises. The brown dog 
tick, which is not known to carry disease, hides in cracks or crevices 
of kennels or houses, and directions for use against it should be similar 
to those for use against roaches. Since the engorged tick is quite re- 
sistant, a second treatment may be necessary. 


(j) Directions for Use Against Clothes Moths and Carpet Beetles. 
(1) The oil sprays containing DDT will kill clothes moths and carpet 
beetle larvae by contact. Directions for this use should provide for 
thoroughly spraying the articles to be protected, paying particular atten- 
tion to folds and seams, as well as spraying the containers in which 
they are packed. If they are not in tight containers, the treatments 
should be repeated at monthly intervals. 


(1) Directions for Use Against Agricultural and Garden Insects. 
The directions for use against agricultural and garden insects should 
be limited to those for which the product is known to be effective. It 
should not be recommended for such insects as Mexican bean beetle, or 
some aphids, mites, or scale insects for which it is not usually effective. 
Adequate timing of the sprays should be specified. The directions should 
definitely warn against use on plants where the product will cause in- 
jury to the plants or where a residue will be left on edible portions of the 
plants. This applies to plants used for either human or animal foods. 


(m) Wording of Caution Statements. Insecticides containing DDT are 
not considered highly toxic under the act due to their DDT content and 
they are, therefore, not required because of such content to bear the 
skull and crossbones, the word “poison,” or an antidote statement. The 
act does, however, require a caution or warning statement to prevent 
injury to humans. The following suggested cautions have been prepared 
after consultation with authorities on toxicity; 


mer ENDIX 539 


(1) For straight DDT technical: 


Caution: DDT is toxic and when in solution can be absorbed through the skin. 
Avoid inhaling dusts and mist from spray. 
Avoid contamination of foodstuffs. 


(2) For petroleum oil solutions containing not more than 25 percent 
DDT technical: 


Caution: This solution, if brought into repeated or prolonged contact with skin, 
can cause toxic symptoms. 

Avoid excessive inhalation and skin contact. 

In case of spillage on the skin, wash with soap and water. 

Avoid contamination of foodstuffs. 

Do not use on household pets or humans. 


(3) For petroleum oil solutions containing more than 25 percent 
DDT technical. 


Caution: This solution, if brought into contaet with skin, can cause toxic symptoms. 
Avoid inhalation and skin contact. 

In case of spillage on the skin, wash immediately with soap and water. 

Avoid contamination of foodstuffs. 

Do not use on household pets or humans. 


(4) For emulsions containing not more than 25 percent DDT tech- 


nical: 


Caution: This solution, if brought into repeated and prolonged contact with skin, can 
cause toxic symptoms. 

Avoid excessive inhalation and skin contact. 

In case of spillage on the skin, wash with soap and water. 

Avoid contamination of foodstuffs. 

Do not use on household pets or humans. 

(5) For emulsions containing more than 25 percent DDT technical: 


Caution: This solution, if brought into contact with skin, can cause toxic symptoms. 
Avoid inhalation and skin contact. 

In case of spillage on the skin, wash immediately with soap and water. 

Avoid contamination of foodstuffs. 

Do not use on household pets or humans. 


(6) For combustible mixtures: 


Caution: This solution, if brought into contact with skin, ean cause toxic symptoms. 
Avoid inhalation and skin contact. 

In case of spillage on the skin, wash immediately with soap and water. 

Avoid contamination of foodstuffs. 

Do not use on household pets or humans. 

Caution: Do not spray into or near fire or open flame. 

Do not smoke while spraying. 


(7) For dust and powder formulations: 


Caution: Avoid excessive inhalation. 
Avoid contamination of foodstuffs. 


If the preparation contains other hazardous ingredients or solvents, 
appropriate additional cautions must be added to the foregoing. 


jauewlaw 104, 80th Cong. 61 Stat. 163: 7 CFR 162.8, 12 F. R. 
6493). 


This interpretative statement shall become effective on publication 
thereof in the Federal Register. 


Issued this 20th day of July 1948. 
[Seal] Heb oR ED 
Director, Livestock Branch, 
Production and Marketing 
Administration. 
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Amendment Of Interpretation With Respect To Labeling Of 
Insecticides Containing DDT 


Interpretative Statement No. 16 is hereby amended as follows: 


1. Paragraph (j) (2) is amended by changing the term “1% of DDT” 
to “0.5% of DDT” so that the paragraph will read: 


§ 162.114 Interpretation with respect to labeling of insecticides con- 
taminc e)) 1) oe 

(j) Directions for use against clothes moths and carpet beetles. * * * 

(2) DDT is also known to have moth-proofing properties—that is, 
residues as, for example, 0.5 percent of DDT based on the weight of the 
fabric, remaining in the fabric, will give lasting effect up to one year. 
Any directions for such use should provided for a thorough contact with 
the fibers of the articles to be protected. Since the DDT will be re- 
moved by dry cleaning, by washing, or by other agents, instructions 
should be included to repeat the treatment after dry cleaning, washing, 
or other exposure. 

2. Paragraph (k) is amended to read as follows: 


(k) Directions for use against insects infesting livestock. (1) DDT 
in the form of a wettable powder or emulsion may be used to protect 
livestock, other than dairy animals, from hornflies, mosquitoes, and 
gnats, as well as to control lice and sheep ticks. It may be used either as 
a spray, wash, or dip. Directions should provide that the animal be 
thoroughly soaked with the insecticide. For hornflies, mosquitoes, and 
gnats, a dilution containing as little as 0.2% DDT may be used. Di- 
rections should recommend that treatment be repeated every 2 to 3 weeks 
during the hornfly season. For lice on cattle, other than dairy animals, 
the dilution should contain at least 0.5% DDT and directions should 
provide that the treatment be repeated once or twice at 10-day intervals. 
For lice on sheep and goats, except dairy goats, a 0.2% dilution may be 
recommended, with repeated treatments as for cattle lice. A single 
thorough treatment by dipping, or a driving spray with 0.2% dilution, 
may be recommended for sheep ticks. Repellent oil-base sprays con- 
taining up to 0.5% DDT and suitable amounts of repellents or toxicants 
may be recommended at the rate of 1 oz. of spray per adult horse or 
cow, except dairy cattle, with not over 2 applications a day, as temporary 
repellents for hornflies, stable flies, and houseflies. 

(2) Treatment of livestock is not an effective control for flies, other 
than hornflies. 

(3) Insecticides containing DDT should not be used on dairy ani- 
mals, or on forage to be fed dairy animals or animals being finished 
for slaughter. They should not be used in dairy barns pending the 
carrying out of adequate tests which show that under the proposed con- 
ditions of use, they will not cause contamination of milk. 

This amendment to Interpretative Statement No. 16 shall become 
effective on publication thereof in the Federal Register. 
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Issued this 11th day of July 1949. 
lows REED, 
Director, Livestock Branch, 
Production and Marketing 
Administration. 


Interpretation With Respect To Labeling Of Weed Killers Containing 
2,4-D 


Interpretation No. 17 


(a) Composition. 2,4-D is a loose term used to refer to 2,4-dichlo- 
rophenoxyacetic acid and its salts and esters which are used as weed 
killers. The acid itself is not very soluble in water and is not com- 
monly used alone as a weed killer. It may be mixed with an alkali such 
as sodium carbomate so that it will form the sodium salt when treated 
with water or it may be transformed to the sodium, potassium, am- 
monium, or ethanol amine salts, or to an ester such as the ethyl, isopropyl, 
or butyl ester. 


(b) Ingredient Statement. (1) The active ingredient in a weed killer 
containing 2,4-D will be the actual compound of 2,4-dichlorophenoxyacetic 
acid which is present. In a powder containing the acid and sodium car- 
bonate, it will be 2,4-dichlorophenoxyacetic acid. If the product con- 
tains the anhydrous sodium salt of 2,4-dichlorophenoxyacetic acid, it will 
be the anhydrous sodium salt. Similarly, the ethanol amine salt of 2,4- 
dichlorophenoxyacetic acid will be the active ingredient in a product 
containing’ it. 

(2) Since the action of products containing 2,4-D has been reported 
on the basis of the equivalent content of 2,4-dichlorophenoxyacetic acid, 
it is desirable that the equivalent amount of the acid be given in the 
ingredient statement. However, it should be borne in mind that some 
compounds, particularly the esters, act differently from others and 
it is not, therefore, safe to base judgment entirely on the equivalent 
acid content. 


(3) When sodium 2,4-dichlorophenoxyacetic monohydrate is present 
in a dry mixture, it should be considered the active ingredient; but if it 
has been put into solution, only the anhydrous material should be 
considered active since the monohydrate, as such, is no longer present. 


(4) The following forms of ingredient statement are acceptable for 
the types of material indicated. In each case, correct values should 
be inserted in the blank spaces. 


(i) A mixture of 2,4-dichlorophenoxyacetic acid, sodium carbonate, 
and other inert ingredients: 


Active ingredients: ; Percent 
PC dichlOLopMNenOxyvaGetic MACIGN 8. 4: ccckeeds son dost secs tudes aksnadsoneescdas cctce, 
Wawel, ime eQc eves, 55 atein. ceccecae cues oc ene ee a 
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(ii) A mixture of the anhydrous sodium salt of 2,4-dichlorophenoxy- 
acetic acid and inert material: 


Active ingredients: Percent 
Sodium salt of 2,4-dichlorophenoxyacetic acid’ .......-e. seer eres esses eeees seeeee 
Inert ingredients .......sccescesec sccm r erent ene seus cee eee nee ne ee oe sn oot ean 
Total co. ds02, 10550: «eo eee eee suecbes sine steeper 100 
1Equivalent to 2,4-dichlorophenoxyacetic acid ...... percent. : 
(iii) Ethanol amine salt of 2,4-dichlorophenoxyacetic acid and inert 
ingredients: 
Active ingredients: Percent 
Ethanol amine salt of 2,4-dichlorophenoxyacetic acid’ ......-.+.seeee cere  ceeeee 
Inert ingredients .....1.cceeseqger cesses arc en recess sr esonesorest one mess: oe en 
Total <.c00< acces esse wiles seuien sles eo sselerene © ciel slsloretetensi= terete kt hott tt a ea ccc 100 
1Equivalent to 2,4-dichlorophenoxyacetic acid ...... percent. 
(iv) Butyl ester of 2,4-dichlorophenoxyacetic acid and inert ingre- 
dients: 
Active ingredients: Percent 


Butyl ester of 2,4-dichlorophenoxyacetic Po) | er EMrEn tT 6565 | 6 0008 
Inert ingredients .......ccceceser cc ecte oer es cess rms ess secs ser ew + sot > olen =e else i 


Total ccac eco ee occ oo 00d wusiels orecorele eileveie elenetel cn ecoteneleroketetetetederetsrs feasts tel iii it i emia 100 
Equivalent to 2,4-dichlorophenoxyacetic acid ...... percent. 


(c) Directions for Use. (1) 2,4-D weed killers have been successful- 
ly used to control broad leaf weeds like plantain, dandelion, henbit, and 
chickweed in lawns, pastures, and golf courses; to destroy certain weeds 
in drainage ditches and streams (but in this case caution must be 
exercised not to contaminate water used for irrigation) and to treat 
rice, sugar cane, oat, barley, wheat, and corn fields. Its use is not without 
danger to other plants, this danger being especially great in the case of 
the dusts and esters. 

(2) It is the responsibility of the manufacturer to prepare directions 
for use such that when followed the product will be effective against 
the weeds for which it is intended without injury to persons, useful 
plants, or animals. The following points should be given consideration: 

(i) Time of application. 

Gi) Method of application. 

(iii) Dosage. 

(iv) Dilution if the product is to be used in spray form. 

(3) State and local agricultural authorities should be consulted as 
to uses. 

(d) Caution or Warning Statement to Avoid Injury to Valuable 
Plants. (1) Herbicides containing 2,4-dichlorophenoxyacetic acid, its 
salts or esters, when used as selective weed killers, have been found to 
cause damage to valuable crops and plants under many conditions. Some 
crops like tomatoes, cotton, and sweetpotatoes are severely damaged by 
small amounts of 2,4-D. When used in the dust form the poisons may 
drift great distances. Dusting by airplane is particularly likely to cause 
damage by such drift and is therefore objectionable. Esters of the 
poison are somewhat volatile. They should not be applied close te plants 
they are likely to kill. All weed killers containing 2,4-D should be 
stored where they will not contaminate seeds, fertilizers, insecticides, 
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or fungicides. Dusting or Spraying equipment in which 2,4-D has been 
used should be thoroughly cleaned with a suitable chemical before being 
used for other purposes. 

(2) Suggested caution or warning statements for labeling agricul- 
tural dust preparations containing 2,4-dichlorophenoxyacetic acid, OF its 
salts or esters are as follows: 


Caution: before using, consult agricultural authorities in your State. This dust may 
drift for miles, even on quiet days, and cause damage to susceptible plants such as 
cotton, beans, ete. Do not apply by airplane. Use only where there is no hazard of drift. 
Do not store near fertilizers, seeds, insecticides, or fungicides. After use of this dust, 
do not use same equipment for insecticides or fungicides (or give directions for cleaning 
the equipment). 


(3) Suggested caution or warning statements for agricultural spray 
materials containing 2,4-dichlorophenoxyacetic acid or its salts or esters 
are as follows: 


Caution: Avoid spray drift to susceptible plants as this product may injure cotton, 
beans, peas, ornamentals, etc. (Coarse sprays are less likely to drift). Thoroughly 
clean spray equipment with a suitable chemical cleaner before using for other purposes 
(or do not use same spray equipment for other purposes). Do not store near fertilizers, 
seeds, insecticides, or fungicides. 


(4) In addition to the above statements, preparations containing 
esters should bear a warning against the hazards due to their vapors, 
such as: 


Vapors from this product may injure susceptible plants in the immediate vicinity. 
(5) Other wording for the caution or warning statement may be 


used provided it is equally informative and effective. 

(6) Herbicides containing 2,4-D prepared in small packages for home 
garden and lawn use should contain adequate caution or warning state- 
ments on their labels to warn of the hazards in their use. When 
recommended for use on lawns, golf courses, and pastures, the label 
should warn of the injury to bentgrass and clover and damage to grass 
seedlings on newly seeded ground. The hazards of the drift of spray and 
dust should be noted by a statement like “Avoid drift of spray mist 
(dust) onto vegetables and shrubs, and other desirable crop plants.” 

(e) Caution or Warning Statements to Avoid Injury to Man or 
Animals. Available information does not indicate that herbicides con- 
taining 2,4-D are highly toxic to man. Therefore, their labels are not 
required to bear the word “poison,” the skull and crossbones, or an anti- 
dote statement. However, they may cause irritation to the skin or dang- 
erous amounts may be absorbed through it, and products containing 
2,4-D should bear a caution statement such as “Avoid excessive or re- 
peated contact with the skin.” Ill effects to animals due to grazing on 
treated pastures have not been reported. 

(f) Products Not Intended for Economic Poison Use. Products con- 
taining 2,4-D which are intended for use solely to prevent fruit drop, 
or for other noneconomic poisons uses are not subject to the act and 
need not comply with its provisions. 

feud, Law 104, 80th Cong; 61 Stat. 168; 7 CFR 162.3, 12 F. R. 
6493). 

This interpretative statement shal] become effective on publication 
thereof in the Federal Register. 
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Issued this 20th day of July 1948. 
[Seal] H. E. REED, 
Director, Livestock Branch, 
Production and Marketing 
Administration. 


Interpretation With Respect To Warning, Caution and Antidote 
Statements Required To Appear On Labels Of Economic Poisons 


Interpretation 18 


Pursuant to the authority vested in me by § 162.3 of the regulations 
(7 CFR 162.3) under the Federal Insecticide, Fungicide, and Rodenti- 
cide Act (7 U. S. C. 185-185k), Interpretation No. 18, with respect to 
warning, caution, and antidote statements required to appear on the 
labels of economic poisons is hereby issued, as § 162.116 of Part 162; 
Title 7, Code of Federal Regulations, to read as follows: 


§ 162.116 Interpretation with respect to warning, caution, and anti- 
dote statements required to appear on labels of economic poisons—(a) 
Requirements of the act. Section 2u (2) (d) of the act provides that an 
economic poison is misbranded if its label does not contain a warning 
or caution statement which may be necessary and if complied with ade- 
quate to prevent injury to living man and other vertebrate animals, 
vegetation, and useful invertebrate animals. Section 3 (a) (3) of the 
act requires that any economic poison which contains any substance or 
substances in quantities highly toxic to man must bear on the label 
the skull and crossbones, the word “poison” in red, and an antidote 
statement. 

(b) Categories of toxicity and general provisions as to statements 
required for economic poisons therein. (1) Four general categories of 
economic poisons are recognized. The first is the highly toxic class as 
defined in § 162.8. The second is the class immediately below the highly 
toxic, and in general includes formulations having toxicities down to 
one-tenth those of the highly toxic class. The third group embraces 
products having hazards below class two but to a degree which still 
requires some cautions and usually includes toxicities down to about 
one-tenth of those in class two. The fourth class is comparatively free 
from danger. 

(2) Products in the categories specified in subparagraph (1) of this 
paragraph are to be distinguished from each other by the following 
general scheme: 

(i) Highly toxic products are required by the act to be labeled with 
the skull and crossbones, the word “Poison” (in red) and an antidote 
statement. The antidote statement should include the sentence “Call 
A Physician Immediately” and should be followed by the word “Warn- 
ing” and a statement of the major hazards of use with instructions for 
handling to reduce chances of injury. 
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(11) Labels of products which fall in the second category should 
carry warning statements equivalent to those required for highly toxic 
materials, but they do not need to bear the skull and crossbones, the 
word “Poison,” or an antidote statement. 

(ii) Labels of products in the third category should carry the word 
“Caution” and statements indicating the principal hazards of use and 
means of avoiding them. Use of the skull and crossbones, the word 
“Poison” and antidote statements are not necessary for these products. 

(iv) No warning, caution, or antidote statements are required for 
the few formulations in the fourth category. 


(c) Miscellaneous provisions. (1) Warning or caution statements on 
the labels of economic poisons must give concise and easily understood 
warnings as to the hazards associated with use of the products, together 
with instructions to be followed to insure adequate protection. Pre- 
cautionary labeling should be aimed directly at the hazards associated 
with the formulation as it is sold to and used by the customer, whether 
it is suitable for use directly or must be diluted or mixed prior to ap- 
plication. If a product is intended for use on food crops, its application 
should be limited by appropriate statement to such time as will avoid 
danger of food contamination from spray residue. Even if not covered 
in this interpretation, unique hazards associated with the use of any 
product—such as the possibility of injury to beneficial crops from 
careless application of herbicides or the destruction of beneficial insects 
by inopportune use of certain insecticides—must be recognized and 
suitable precautionary statements must be placed on the label of such 
product. In general, the presence on the label of either the skull and 
crossbones and the word “Poison” or the warning “May Be Fatal If 
Swallowed” will substitute for such precautionary statements as “Avoid 
contamination of food” and “Keep away from children and domestic 
animals.” Fire hazards cautions shall be based on the flash point of the 
particular products. The manufacturer of a formulation should de- 
termine the flash point of his product and label it accordingly. For 
formulations having flash points below 80° IF. by the Tag open cup 
method, a statement “Danger—Extremely flammable. Do not use or store 
near heat or open flame” would be appropriate. When flash points are 
between 80° and 150° F. an acceptable statement would be “Danger— 
Keep away from heat or open flame.” For formulas having flash points 
above 150° I’. no warnings as to fire hazard are required. 

(2) Antidote statements must contain emergency first aid instruc- 
tions suitable for use by a layman. In most eases they should require 
only materials which are readily available. 

(b) It is permissible and usually advisable for a manufacturer of an 
economic poison to submit facsimiles of proposed labeling to the Insecti- 
cide Division, Production and Marketing Administration, Department of 
Agriculture, Washington 25, D. C. for review and tentative acceptance 
before he invests in new printed labels. 
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(d) Acceptable warning, caution and antidote statements for economic 
poisons containing specified ingredients. The following subparagraphs 
set forth or indicate acceptable warning, caution and antidote statements 
for economic poisons containing the ingredients specified therein. They 
indicate the minimum labeling needed to bring the specified formula- 
tions into compliance with the warning, caution and antidote statement 
requirements of the act. The exact wording used therein is not obliga- 
tory, although the substance of all such statements will be required, 
unless under special conditions of handling or use, it is unnecessary. 
Warning or caution statements suggested in other interpretative state- 
ments (7 CFR 162.100-162.115, as amended) issued under the act for 
products containing particular ingredients may be used instead of 
the statements suggested herein for such products. The manufacturer 
is obligated to use any added warning, caution or antidote statements 
which any special characteristics or uses of his formulation indicate 
to be necessary. Where the notation (H.P.) for “household package” 
appears following a precautionary statement, it indicates that the warn- 
ing will be required only on packages commonly stored or used in the 
household where there is greater danger of accidents involving children 


or pets. The insignia WS Poison” always refers to the skull and cross- 
bones and the word “Poison” (in red). The fire hazard caution prescribed 
in this paragraph in each case, is based on the flash point of the chemi- 
cal named. 

(1) Acetone—50% and above. 

Caution: Avoid prolonged breathing of vapor. Do not leave on skin. 

Fire Hazard: Danger—Extremely flammable! Do not use or store 
near heat or open flame. 

(2) Acrylonitrile. 
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Antidote: Carry victim to fresh air. Have him lie down. Remove 
contaminated clothing, but keep victim warm. Start treatment im- 
mediately. Call a Physician Immediately! 

If acrylonitrile is inhaled. Break an amyl nitrite pearl in a cloth 
and hold lightly under nose for 15 seconds; repeat five times at about 
15 second intervals. Give artificial respiration if breathing has stopped. 

If acrylonitrile is swallowed. Break an amyl nitrite pearl in a cloth 
and hold lightly under nose for 15 seconds. If victim is conscious, or 
when consciousness returns, give one tablespoonful of salt in a glass 
of warm water, and repeat until vomit fluid is clear. Repeat amyl nitrite 
five times at about 15 second intervals. Give artificial respiration if 
breathing has stopped. 

Never Give Anything by Mouth to an Unconscious Person! 

Warning: Liberates Poison Gas! Do not breathe vapor. Do not 
get in eyes, on skin or on clothing. Wash thoroughly. 

Fire Hazard: Danger! Keep away from heat or open flame. 
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(3) Alpha naphthyl thiourea (ANTU)—(i) 30% and above. 
c Poison 

Antidote: Give a tablespoonful of salt in a glass of warm water 
and repeat until vomit fluid is clear. Have victim lie down and keep 
quiet. Call a Physician Immediately! 

Warning: Keep dogs, cats, hogs and chickens away from baited areas. 

(ii) Below 30%. 

Warning: Keep away from children, and domestic animals. Avoid 
contamination of feed and foodstuffs. 

(4) Antimony potassium tartrate (tartar emetic)—(i) 10% and 
above. 

Warning: May Be Fatal If Swallowed! Do not breathe dust. Do 
not leave in eyes, on skin or on clothing. Wash thoughly. 

(ii) Below 10%. 

Caution: Keep away from children and domestic animals. Avoid con- 
tamination of feed and foodstuffs. 

(5) Arsenic compounds. 

Inorganic insoluble including calcium arsenate, lead arsenate, mag- 
nesium arsenate, paris green. Inorganic soluble including arsenous 
oxide, sodium arsenate, sodium arsenite. 


(i) Inorganic insoluble 50% and above. Inorganic soluble 5% and 
above. 


. Poison 

Antidote: Give a tablespoonful of salt in a glass of warm water 
and repeat until vomit fluid is clear. Then give 2 tablespoonfuls of 
Epsom Salts or Milk of Magnesia in water, and plenty of milk and 
water. Have victim lie down and keep quiet. Call A Physician Im- 
mediately! 

Warning: Do not leave in eyes, or skin or on clothing. Wash thor- 
oughly. Do not breathe dust or spray mist. 

(ii) Inorganic insoluble 10% to 50%. Inorganic soluble 1% to 5%. 

Warning: May Be Fatal If Swallowed. Do not get in eyes or on 
skin. Wash thoroughly. Do not contaminate feed and foodstuffs. Keep 
out of reach of children and domestic animals. 

(ii) Inorganic insoluble below 10%. Inorganic soluble below 1%. 

Caution: Avoid prolonged breathing of dust or spray mist. Avoid 
contamination of feed and foodstuffs. Keep away from children and 
domestic animals. 

(iv) Formulation for weed killing. 

Add special warning “Keep livestock off treated areas.” 

(6) Azobenzene. 

Caution: Harmful If Swallowed or Inhaled! Avoid prolonged breath- 
ing of fumes or dust. Avoid contamination of feed and foodstuffs. Keep 
away from children and domestic animals. 
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(7) Barium carbonate—(i) 10% and above. 

Warning: May Be Fatal If Swallowed! Do not contaminate feed 
or foodstuffs. Keep away from children and domestic animals. 

(ii) Below 10%. 

Caution: Avoid contamination of feed and foodstuffs. Keep away 
from children and domestic animals. 

(8) Benzene—15% and above. 

Caution: Avoid prolonged breathing of vapor. Do not leave in eyes 
or on skin. Wash thoroughly. 

Fire hazard: Danger—Extremely Flammable. Do not use or store 
near heat or open flame. 

(9) Benzene hexachloride (hexachlorocyclohexene) 

(i) BHC and dry formulations 25% and above. 

Warning: Harmful Vapor and Dust! May Be Absorbed Through 
Skin! May Produce Irritation of Skin and Eyes! Avoid prolonged 
breathing of vapor, dust or spray mist. Do not leave in eyes or on 
skin. Wash thoroughly. Avoid contamination of feed and foodstuffs. 

Gi) BHC and dry formulations below 25 To. 

Caution: Avoid prolonged breathing of vapor, dust or spray mist. 
Do not leave in eyes or on skin. Wash thoroughly. Avoid contamina- 
tion of feed and foodstuffs. 

(ii) Solutions and emulsions of BHC. Since various solvents which 
differ in toxic properties may be used, labels should bear the precau- 
tionary statements covering the combined hazards of BHC and the 
solvent. 

(iv) Gamma isomer (99% and above) and formulations containing 
only gamma isomer. Use the appropriate statements as indicated in 
subdivisions (i), (ii) or (iii) of this subparagraph, except the caution 
of “May produce irritation of skin and eyes” will not be required. 

(10) Borax and boric acid—20% and above. 

Caution: Avoid contamination of feed and foodstuffs. Keep away 
from children and domestic animals. 

(11) Cadmium formulations, each to be considered on own merits— 
(i) If found “highly towic” under the act. 
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Antidote: Give a tablespoonful of salt in a glass of warm water 
and repeat until vomit fluid is clear. Then give 2 tablespoonfuls of 
Epsom Salts or Milk of Magnesia in water and plenty of milk or 
water. Have victim lie down and keep warm. Call a Physician Im- 
mediately! 

Warning: May Be Fatal If Swallowed. Do not get in eyes or on 
skin. Wash thoroughly. 

(ii) If formalation is not “highly toxte” under the act. Appropriate 
warnings must be used. 

(12) Calciwm cyanamide—25% and above. 
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Caution: Harmful If Swallowed! Irritating dust. 
(13) Carbon disulfide—(i) 90% and above. 
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Antidote: If inhaled. Get victim into fresh air immediately and 
give artificial respiration if breathing has stopped. Call A Physician 
Immediately! 

If swallowed. Give % cupful of medicinal grade mineral oil. Give 
large quantities of warm water. Give hot tea or coffee. Call A Physi- 
cian Immediately! 

Warning: Do Not Breathe Vapor! Do not get in eyes, on skin or 
on clothing. 

Fire Hazard: Danger—Extremely Flammable! Keep away from 
fire, sparks or heated surfaces. Store in a cool place. Keep container 
closed. 

(ii) 10% to 90%. 

Warning: May Be Fatal If Inhaled Or Swallowed! Do not breathe 
vapor or mist. Do not leave in eyes, on skin or clothing. Wash 
thoroughly. 

Fire Hazard: Danger—Extremely Flammable! Keep away from 
fire, sparks or heated surfaces. Store in a cool place. Keep container 
closed. 

(iii) Below 10%. 

Caution: Harmful if inhaled, swallowed or absorbed through skin. 

Fire Hazard: Danger—Extremely Flammable! Keep away from 
fire, sparks or heated surfaces. Store in a cool place. Keep container 
closed. 

(14) Carbon tetrachloride—10% and above. 

Warning: Harmful Vapor! Harmful if swallowed. Avoid _ pro- 
longed breathing of vapor. Avoid prolonged contact with skin. 

(15) Chlordane. Treat as DDT. 

(16) Chloroform—10% and above. 

Warning: Harmful Vapor! Harmful if swallowed. Avoid prolonged 
breathing of vapor. Avoid prolonged or repeated contact with skin. 

17) Chloropicrin—Any effective concentration. 


: Poison 

Antidote: If inhaled, get victim into fresh air. Have him lie down 
and keep warm and quiet. Give artificial respiration if breathing has 
stopped. Irrigate eyes with water to relieve irritation. Call A Physician 
Immediately. 

Warning: Dangerous Vapor! Do not breathe vapor. Do not get 
in eyes or on skin. Wash thoroughly. Remove and wash clothing before 
reuse. 


(18) Coal tar creosote—containing less than 5% phenols. 
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Caution: May cause skin irritation. Avoid prolonged or repeated 
contact with skin. Avoid prolonged breathing of vapor. 

(19) Coal tar disinfectants. Treat on the basis of percentage of 
phenols. 

(20) Copper compounds—10% and above (based on the percentage 
of elemental copper present). 

Caution: Harmful if swallowed! 

(21) Cresol, and higher homologs. Treat as phenol except that 
where there is adequate evidence of presence of alkyl substitutions 
greater than one methyl group, lower requirements may be permitted 
by the Chief of the Insecticide Division, Livestock Branch, Production 
and Marketing Administration of the United States Department of 
Agriculture, on the basis of evidence submitted to him as to reduced 
toxicity. 

(22) Cyanide—(i) Calcium cyanide, 5% and above. 
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Antidote: Carry victim to fresh air. Have him lie down. Remove 
contaminated clothing but keep victim warm. Start treatment immedi- 
ately. Call A Physician Immediately! 

If cyanide is inhaled. Break an amyl nitrite pearl in a cloth and 
hold lightly under nose for 15 seconds. Repeat five times at about fif- 
teen second intervals. Give artificial respiration if breathing has stopped. 

If cyanide is swallowed. Break an amyl nitrite pearl in a cloth 
and hold lightly under nose for 15 seconds. If victim is conscious or 
when consciousness returns, give a tablespoonful of salt in a glass of 
warm water and repeat until vomit fluid is clear. Repeat inhalation 
of amyl nitrite five times at fifteen second intervals. Give artificial 
respiration if breathing has stoppped. 

Never give Anything By Mouth To An Unconscious Person! 

Warning: Liberates Poison Gas! Do not breathe vapor, fumes or 
dust. Do not get in eyes or on skin. Do not contaminate feed and food- 
stuffs. Keep out of reach of children and domestic animals. 

Note: Directions for indoor use should include appropriate mask 
protection. 

(ii) Inorganic cyanides (except Ca (CN): and lquid HCN) 5% 
and above. 
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Antidote: Carry victim to fresh air. Have him lie down. Remove 
contaminated clothing but keep victim warm. Start treatment im- 
mediately. Call A Physician Immediately! 

If cyanide is inhaled. Break an amy] nitrite pearl in a cloth and 
hold lightly under nose for 15 seconds. Repeat five times at about 
fifteen second intervals. Give artificial respiration if breathing has 
stopped. 

If cyanide is swallowed. Break an amyl nitrite pearl in a cloth 
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and hold lightly under nose for 15 seconds. If victim is conscious or 
when consciousness returns, give a tablespoonful of salt in a glass of 
warm water and repeat until vomit fluid is clear. 

Give artificial respiration if breathing has stopped. 

Never Give Anything by Mouth to an Unconscious Person. 

Warning: Contact With Acid Liberates Poison Gas! Do not breathe 
vapor, fumes or dust. Do not get in eyes or on skin. Wash thoroughly. 
Do not contaminate feed and foodstuffs. 

Notre: Directions for indoor use should include appropriate mask 
protection. 

(ii) Inorganic cyanides below 5%. 

Warning: Contact With Acid Liberates Poison Gas! May be fatal 
if inhaled or swallowed! Do not breathe vapor, fumes or dust. Do not 
contaminate feed and foodstuffs. Keep away from children and domestic 
animals. 

(iv) Liquid HCN (hydrocyanic acid). . 
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Antidote: Carry victim to fresh air. Have him lie down. Remove 
contaminated clothing but keep victim warm. Start treatment immedi- 
ately. Call a Physcian Immediately. 

If cyanide is inhaled. Break an amy] nitrite pearl in a cloth and hold 
lightly under nose for 15 seconds. Repeat five times at about fifteen 
second intervals. Give artificial respiration if breathing has stopped. 

If cyanide is swallowed. Break an amyl nitrite pearl in a cloth and 
hold lightly under nose for 15 seconds. If victim is conscious or when 
consciousness returns, give a tablesnoonful of salt in a glass of warm 
water and repeat until vomit fluid is clear. Repeat inhalation of amyl 
nitrite five times at fifteen second intervals. Give artificial respiration 
if breathing has stopped. 

Never Give Anything by Mouth to an Unconscious Person. 

Warning: Poison Gas! Do not breathe vapor. Do not get in eyes, 
on skin or on clothing. Wash thoroughly. Do not use in presence of open 
flame. 

Fire Hazard: Danger! Keep away from heat or open flame. 

(23) Dichloro diphenyl dichloroethane (DDD-TDE) Treat as DDT. 

(24) Dichloro diphenyl trichlorocthane—(i) For straight DDT. 

Caution: DDT is toxic and when in solution can be absorbed through 
the skin. Harmful if swallowed. Avoid inhaling dusts and mist from 
spray. Avoid contamination of feed and foodstuffs. 

(ii) Petrolewmn oil solutions containing not more than 25% DDT. 

Caution: Repeated or prolonged contact with skin can cause toxic 
symptoms. Avoid excessive inhalation or skin contact. In case of 
spillage on skin, wash with soap and water. Avoid contamination of feed 
and foodstuffs. Harmful if swallowed (H. P.) Keep out of the reach of 
children. (H. P.) 
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(iii) For petroleum oil solution containing more than 25% DDT. 

Caution: Contact with skin can cause toxic symptoms. Avoid inhala- 
tion and skin contact. In case of spillage on skin, wash immediately 
with soap and water. Avoid contamination of feed and foodstuffs. Do 
not use on household pets or humans. Harmful if swallowed. (H. P.) 
Keep out of reach of children. (H. P.). 

(iv) For emulsions containing not more than 25% DDT. 

Caution: Repeated or prolonged contact with skin can cause toxic 
symptoms. Avoid excessive inhalation or skin contact. In case of spillage 
on skin, wash with soap and water. Avoid contamination of feed and 
foodstuffs. Harmful if swallowed. (H. P.) Keep out of reach of children. 
(He P.) 


(v) For emulsions containing more than 25% DDT. 

Caution: Contact with skin can cause toxic symptoms. Avoid in- 
halation and skin contact. In case of spillage on skin, wash immediately 
with soap and water. Avoid contamination of feed and foodstuffs. Do 
not use on household pets or humans. Harmful if swallowed. (H. P.) 
Keep out of reach of children. (H. P.) 

(vi) For combustible mixtures; flash point between 80° and 150° F. 
Use the appropriate statement as indicated in subdivisions (i), (i), 
(iii), (iv), or (v) of this subparagraph and add: 

Fire hazard: Caution—Do not spray into or near fire or open flame. 
Do not smoke while spraying. 

(vii) For dust and powder formulations. 

Caution: Avoid excessive inhalation. Avoid contamination of feed 
and foodstuffs. 

(viii) DDT aerosols. 

Caution: DDT is toxic and when in solution can be absorbed through 
skin. Do not spray directly on skin or on animals. In case of accidental 
contact, wash with soap and water. Avoid contamination of feed and 
foodstuffs. Remove birds, pets and fish bowls from room being sprayed. 
Avoid excessive inhalation of aerosol mist. 

(ix) DDT for use on animals. 

Caution: DDT is toxic and when in solution can be absorbed through 
the skin. Wash hands thoroughly with soap and warm water after 
handling the concentrate or using the diluted product on animals. 

Note: If the preparation contains other hazardous ingredients or 
solvents, appropriate additional cautions must be added to the foregoing. 

(25) Dichloroethyl ether—10% and above. 

Caution: Harmful Vapor! Harmful if swallowed. Avoid prolonged 
or repeated breathing of vapor. Avoid prolonged or repeated: contact 
with skin. Wash thoroughly. 

(26) 2,4-dichlorophenoxyacetic acid (2,4-D)—(i) Acid and inorganic 
salts—20% and above. 

Caution: Avoid inhaling dust. Avoid contact with skin, eyes or 
clothing. 
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(11) Organic esters and amine salts. 

Caution: Avoid contact with skin, eyes or clothing. 

Notre: Added warning statements regarding danger to crops through 
drifting dusts or sprays, should be used on all labels of 2,4-D formu- 
lations. 

(27) Dinitro ortho cresol—(i) 10% and above. 
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Antidote: Give a teaspoonful of baking soda dissolved in a glass of 
warm water. Repeat until vomiting occurs. Call A Physician Immedi- 
ately! 

Warning: Do not breathe vapor. Do not get in eyes, on skin or on 
clothing. Wash thoroughly. 

(ii) 2% to 10%. 

Warning: May Be Fatal If Swallowed! Do not breathe vapor. Do 
not get in eyes, on skin or on clothing. Wash thoroughly. 

(ii) Below 2%. 

Caution: Harmful if swallowed! Avoid prolonged breathing of vapor. 
Do not leave in eyes, on skin or on clothing. Wash thoroughly. 

(28) Di-(p-chlorophenyl) methyl carbinol—(i) 25% and above. 

Caution: Harmful if swallowed! Avoid prolonged breathing of 
vapor or spray mist. Do not get in eyes or on skin. Do not contaminate 
feed and foodstuffs. Keep away from children and domestic animals. 

Gi) Below 25%. 

Caution: Harmful if swallowed! Do not leave in eyes or on skin. 
Wash thoroughly. Avoid contamination of food. 

(29) Ethyl bromide—10% and above. 

Caution: Harmful vapor! Avoid prolonged breathing of vapor. 

Fire hazard: Danger! Keep away from heat or open fire. 

(30) Ethylene dibromide—10% and above. 

Caution: Vapor harmful! Harmful if swallowed. Avoid breathing 
vapor. Do not get in eyes, on skin or on clothing. Wash thoroughly. 

(31) Ethylene dichloride—10% and above. 

Caution: Harmful vapor! Harmful if swallowed. Avoid breathing 
vapor. Do not get in eyes, on skin or on clothing. Wash thoroughly. 

Fire hazard: Danger! Keep away from heat and open flame. 

(32) Ferric dimethyl dithiocarbamate; any effective concentration. 

Caution: May Cause Irritation Of Nose, Throat And Skin! Avoid 
breathing dust or spray mist. Avoid contact with eyes, skin or clothing. 
In case of contact, flush with plenty of water. For eyes, get medical 
attention. 

Fire hazard: For dust mixtures 50% and above. Keep away from fire 
and sparks. 

(33) Fluorides—(1) Inorganic, water soluble fluorides 10% and 
above. 

Warning: May Be Fatal If Swallowed! Do not breathe dust. Do not 
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contaminate feed and foodstuffs. Keep out of reach of children and 
domestic animals. 


(ii) Inorganic, water soluble fluorides, below 10%. 

Caution: Harmful If Swallowed! Avoid prolonged breathing of dust. 
Avoid contamination of feed and foodstuffs. Keep away from children 
and domestic animals. 

(iii) Fluosilicates, 5% and above. 

Caution: Harmful If Swallowed! Avoid prolonged breathing of 
dust or spray mist. Avoid contamination of feed and foodstuffs. Keep 
away from children and domestic animals. 

(34) Formaldehyde solutions—(i) 4% and above. 

. Poison 

Antidote: Give a tablespoonful of salt in a glass of warm water and 
repeat until vomit fluid is clear. Give milk, or white of egg beaten with 
water. Call A Physician Immediately! 

Warning: Causes Irritation of Skin, Eyes, Nose and Throat! Do not 
breathe vapor. Do not leave on skin, eyes or on clothing. Wash thorough- 
ly. Use with adequate ventilation. 

(ii) Below 4%. 

Caution: Avoid prolonged breathing of vapor. 

(35) Hydrochloric acid—10% and above (as hydrogen chloride). 

Caution: Harmful if Swallowed! Do not breathe vapor or fumes. 
Do not get in eyes, on skin or on clothing. 

Note: Hydrochloric acid and any preparation containing free or 
chemically unneutralized hydrochloric acid (HC1) in a concentration of 
10 percent or more is subject to the provisions of the Federal Caustic 
Poisons Act, and labels for containers “suitable for household use” should 
comply with those provisions. When so labeled the products will be 
marked acceptably under the Federal Insecticide, Fungicide and Rodenti- 
cide Act. 

(36) Hypochlorites (sodiwm and potassium hypochlorite solutions)— 
10% and above. 

Caution: Harmful if Swallowed! 

Nore: Hypochlorous acid, either free or combined and any prepara- 
tion containing the same in a concentration so as to yield 10 percent or 
more by weight of available chlorine, excluding calx chlorinata bleaching 
powder and chloride of lime, are subject to the provisions of the Federal 
Caustic Poisons Act, and labels for containers “suitable for household 
use” should comply with those provisions. When so labeled the products 
will be marked acceptably under the Federal Insecticide, Fungicide and 
Rodenticide Act. 

(87) Isopropylphenyl carbamate (IPC)—50% and above. 

Caution: Harmful if Swallowed! 

(38) Kerosene sprays (or similar formulations containing other 
petroleum distilates)—(i) When sold for household use. 
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Caution: Harmful if Swallowed! Keep out of the reach of children. 

Fire hazard: Do not use or store near heat or open flame. 

(i) When recommended for use on animals. 

Caution: Avoid wetting the hides of animals. 

Fire hazard: Do not use or store near heat or open flame. 

(39) Mercury compounds—(i) Inorganic salts (except calomel)— 
20% and above (based on the percentage of elemental mereury present). 
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Antidote: Give milk or white of egg beaten with water, then a 
tablespoonful of salt in a glass of warm water and repeat until vomit 
fluid is clear. Repeat milk or white of egg beaten with water. Call a 
Physician Immediately. 

Warning: Do not breathe dust. Do not get in eyes, on skin or on 
clothing. Wash thoroughly. 

(ii) Inorganic salts—below 20% (based on the percentage of ele- 
mental mercury present). 

Warning: May Be Fatal If Swallowed! Do not breathe dust. Do 
not get in eyes, on skin or on clothing. Wash thoroughly. 

(ili) Organic salts. Due to wide variation in characteristics, each 
product must be considered individually, 

(40) Mercury, metallic (in ointments)—(i) 20% and above. 
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Antidote: Give milk, or white of egg beaten with water, then a 
tablespoonful of salt in a glass of warm water and repeat until vomit 
fluid is clear. Repeat milk or white of egg beaten with water. Call A 
Physician Immediately! 

Warning: May produce irritation of skin and eyes. Application to 
large areas of skin may cause serious mercury poisoning. 

(ii) Below 20% 

Warning: May cause irritation of skin and eyes. Application to large 
areas of skin may cause serious mereury poisoning. 

(41) Methyl bromide. 
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Antidote: Remove victim to fresh air immediately. Keep victim lying 
down and warm. Give artificial respiration if breathing has stopped. 
Call A Physician Immediately! 

Warning: May Be Fatal If Inhaled! Vapor Extremely Hazardous! 
Contact with hquid may produce burns. Do not breathe vapor. Do not 
get in eyes, on skin or on clothing. 

(42) Methylene chloride. 

Caution: Harmful If Swallowed Or Inhaled! Avoid prolonged or 
repeated breathing of vapor. Avoid prolonged or repeated contact 
with skin. 


556 SANTA arene MICAS 


(43) Nicotine and its salts—(i) 5% and above. 
Poison 


Antidote: Give a tablespoonful of salt in a glass of warm water 
and repeat until vomit fluid is clear. Have victim lie down and keep 
warm. Give strong tea or coffee. Give artificial respiration if breathing 
has stopped. Call A Physician Immediately! 

Warning: May Be Fatal If Swallowed, Inhaled or Absorbed Through 
Skin! Do not breathe vapor, fumes, dust or spray mist. Wear respir- 
ator. Do not get in eyes, on skin or on clothing. Wash thoroughly. 

(ii) 1% to 5% solution, and 2% to 5% dusts. 

Warning: May Be Fatal If Swallowed, Inhaled or Absorbed Through 
Skin! Do not breathe vapor, fumes, dust or spray mist. Do not leave 
in eyes, on skin or on clothing. 

(iil) Solutions below 1%. 

Caution: Harmful If Swallowed! Avoid breathing vapor, fumes, dust 
or spray mist. Do not leave on skin or in eyes. Wash thoroughly. 
Avoid contamination of feed and foodstuffs. Keep away from children. 

(iv) Dusts below 2%. 

Caution: Irritating Dust! 

(44) Nitrobenzene (oil of mirbane)—(i) 25% and above. 
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Antidote: Internal. Give a tablespoonful of salt in a glass of warm 
water and repeat until vomit fluid is clear. Call A Physician Immedi- 
ately! 

Kxternal. Wash thoroughly with soap and warm water. 

Warning: May Be Fatal If Swallowed or Absorbed Through Skin! 
Do not breathe vapor, fumes or spray mist. Do not get in eyes, on skin 
or on clothing. Wash thoroughly. 

(ii) Below 25%. 

Warning: May be Fatal If Swallowed or Absorbed Through Skin! 
Do not breathe vapor fumes or spray mist. Do not get in eyes, on skin 
or on clothing. Wash thoroughly. 

(45) Orthodichlorobenzene—10% and above. 

Caution: Avoid prolonged breathing of vapor. Do not leave in eyes, 
on skin or on clothing. Wash thoroughly. 

(46) Paints, containing DDT, DDD, chlordane, BHC or toxaphene. 
Treat as oil solutions or emulsions. 

(47) Parathion—(i) Technical parathion and wettable powders 2% 
and above. 

. Poison 

Antidote: Internal. Give a tablespoonful of salt in a glass of warm 
water and repeat until vomit fluid is clear. Have victim lie down and 
keep quiet. Call a Physician Immediately! 
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External. If the skin is accidentally contaminated, wash thoroughly 
with soap and water. 

Warning: Extremely Hazardous If Swallowed, Inhaled Or Absorbed 
Through Skin! Rapidly absorbed through skin. Do not get im eyes or on 
skin. Wear protective gloves, clothing and goggles. If spilled on skin, 
wash immediately with soap and warm water. Wear an effective mask 
or respirator. Do not contaminate feed and foodstuffs. Wash hands, 
arms and face thoroughly with soap and warm water before eating 
or smoking. Wash all contaminated clothing with soap and hot water 
before re-use. 

(ii) Dusts, 2% and below. 

Warning: Hazardous if Swallowed, Inhaled or Absorbed Through 
Skim! Avoid excessive inhalation and skin contact. Wear protective 
clothing, gloves and goggles. Wear an effective toxic dust respirator. 
Wash thoroughly with soap and warm water after exposure. 

(111) Aerosols—greenhouse use. 
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Antidote: Internal. Give a tablespoonful of salt in a glass of warm 
water and repeat until vomit fluid is clear. Have victim lie down and 
keep quiet. Call Physician Immediately! 

Haternal. If the skin is accidentally contaminated, wash thoroughly 
with soap and water. 

Warning: Extremely Hazardous if Inhaled or Absorbed Through 
Skin! Use only while wearing an effective full face mask with a GMC 
1 canister or equivalent equipment. Replace canister as directed. Avoid 
contact with skin. Wear protective clothing and gloves. Wash exposed 
skin with soap and warm water-after use of the bomb. Wash con- 
taminated clothing with soap and hot water before re-use. Do not con- 
taminate feed and foodstuffs. 

(48) Pentachlorophenol—(i) Pentachlorophenol (except oil solutions 
or emulsions)—5% and above. 

Warning: Harmful if inhaled or swallowed! Do not breathe dust. 
Avoid contact with eyes, skin or clothing. Wash thoroughly. 

(31) Oil solutions or emulsions—3% and above. 

Warning: Harmful If Swallowed Or Absorbed Through Skin! 
Causes Skin Irritation! Do not breathe vapor, fumes or spray mist. Do 
not get in eyes, on skin or on clothing. Wash thoroughly. 

(i) 2% to 10%. 

Caution: Harmful If Swallowed! Do not leave on skin, in eyes or 
on clothing. Avoid contamination of feed and foodstuffs (H. P.) Keep 
away from children and domestic animals. 

(ii) Chlorophenyl phenol and sodium o-phenyl phenate 5% and above. 

Caution: Harmful If Swallowed! 

Note: Phenol and any preparation containing phenol in a concen- 
tration of 5 percent or more, are subject to the Federal Caustic Poisons 
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Act and labels for containers “suitable for household use” should com- 

ply with these provisions. When so labeled the products will be marked 

acceptably under the Federal Insecticide, Fungicide and Rodenticide Act. 
(50) Phosphorus (white or yellow)—(i) 1% and above. 


O ; 
SZ Poison 


Antidote: Internal—Give one tablespoonful of salt in a glass of warm 
water and repeat until vomit fluid is clear. Follow by eight tablespoon- 
fuls of medicinal mineral oil. (Not salad or vegetable oils.) Have victim 
lie down and keep warm. Call A Physician Immediately! 

Warning: Do not get in eyes, on skin or on clothing. Wash thor- 
oughly. Do not breathe fumes. 

(ii) Below 1%. 

Warning: May Be Fatal If Swallowed! Do not get in eyes, or skin 
or on clothing. Wash thoroughly. Do not breathe fumes. Keep away 
from children and domestic animals. 

(51) Pine oil disinfectants. No requirements unless other ingredients 
in the formulation require it. 

(52) Piperonyl butoxide. No requirements unless other ingredients 
in the formulation require it. 

(53) Pyrethrum. No requirements unless other ingredients in the 
formulation require it. 

(54) Pyridine—25% and above. 

Caution: Avoid breathing spray mist. Do not leave in eyes or on 
skin. Wash thoroughly. 

Fire hazard—Danger! Keep away from heat or open flame. 

(55) Quaternary ammonium salts—(i) 2% and above alkyl (C,H,,— 
C,.H,,) dimethyl benzyl ammonium chloride, alkyl trimethyl ammonium 
bromide and allied substances. 

Caution: Avoid contamination of food. 

(ii) Formulations having hazards requiring more caution statements. 
Quaternary formulations having hazards requiring more caution state- 
ments than those indicated in subdivision of this subparagraph (i), must 
be considered individually. 

(56) Red squill powder and extracts; any effective concentrations. 

Caution: Avoid contamination of feed and foodstuffs. (H. P.) Keep 
away from children and domestic animals. 

(57) Sabadilla powder. 

Caution: Avoid breathing dust. 

(58) Selenites and selenates—(i) 8% and above. 


: Poison 


Antidote: Give a tablespoonful of salt in a glass of warm water and 
repeat until vomit fluid is clear. Have victim lie down and keep warm. 
Call a Physician Immediately! 

Warning: Do not breathe dust or spray mist. Do not use on or 
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around plants to be used for food. Keep away from children and 
domestic animals. 

(ii) Below 3%. 

Warning: May Be Fatal If Swallowed: Do not breathe dust or spray 
mist. Keep away from children and domestic animals. Do not use on 
or around plants to be used for food. 

(59) Sodiwm fluoroacetate (1080); any concentration. 


© 2 
y, Poison 


Antidote: Internal—Speed is essential. Immediately give a table- 
spoonful of salt in a glass of warm water and repeat until vomit fluid is 
clear. Then give two tablespoonfuls of Epsom Salts in water. Have 
victim lie down and keep warm and quiet. Call A Physician Immediately! 

Warning: For Use By Trained Operators Only! May cause secondary 
poisoning in other animals, so pick up and burn or bury deeply, all 
carcasses or pests killed by 1080. Burn all surplus bait or bait con- 
tainers. Keep pets and domestic animals confined away from baited 
areas. Do not contaminate feed and foodstuffs. Keep out of reach of 
children. 

(60) Sodiwm-o-phenyl phenate. See under Phenols. 

(61) Strychnine and its salts. 


O , 
S Poison 


Antidote: If less than ten minutes has passed since the poison was 
taken, give a tablespoonful of salt in a glass of warm water. Have 
victim lie down in a quiet, darkened room and keep him warm. Call A 
Physician Immediately! 


Warning: Convulsive Poison: Do not contaminate feed and foodstufts. 
Keep away from children and domestic animals. 
(62) Tetracthyl pyrophosphate—(i) 1% and above. 


O : 
SC Poison 


Antidote: Internal. Give a tablespoonful of salt in a glass of warm 
water and repeat until vomit fluid is clear. Have victim lie down and 
keep warm and QUIET. Call A Physician Immediately! 


External. Wash with large amounts of soap and water. 


Warning: Extremely Hazardous If Swallowed, Inhaled Or Absorbed 
Through Skin Or Eyes! Avoid skin or eye contact with concentrated 
spray, inhalation of spray mist or prolonged contact with diluted spray. 
Wear protective clothing and goggles and an effective respirator. Remove 
outer garments and wash exposed skin with soap and water before 
eating or smoking. Persons showing toxic symptoms should be removed 
from the job immediately. 


(ii) Below 1% (No “Poison” or antidote statement required. ) 


Warning: Extremely Hazardous If Swallowed, Inhaled Or Absorbed 
Through Skin Or Eyes! Avoid skin or eye contact with concentrated 
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spray, inhalation of spray mist or prolonged contact with diluted spray. 
Wear protective clothing and goggles and an effective respirator. Re- 
move outer garments and wash exposed skin with soap and water before 
eating or smoking. Persons showing toxic symptoms should be removed 
from the job immediately. 

(63) Tetramethylthiuramdisulfide—20% and above. 

Caution: May cause skin irritation. Do not inhale dust. Do not 
get in eyes or on skin. Wash thoroughly. 

(64) Thallium compounds—(i) 1% and above. 


. Poison 


Antidote: Give a tablespoonful of salt in a glass of warm water and 
repeat until vomit fluid is clear. Have victim lie down and keep warm. 
Call A Physician Immediately! 

Warning: Cumulative Poison! Absorbed through the skin. Do not 
get in eyes, on skin or on clothing. Wash thoroughly. Keep children and 
domestic animals away from baited areas and burn all pests killed. 

(ii) Below 1%. 

Warning: May Be Fatal If Swallowed Or Absorbed Through Skin! 
Do not get in eyes, on skin or on clothing. Wash thoroughly. Do not 
contaminate feed and foodstuffs. Keep children and domestic animals 
away from baited areas and burn all pests killed. 

(65) Thiocyanates—(i) B-butoxy, B’thiocyano diethyl ester—25% 
concentrate. 

Warning: Harmful if swallowed or absorbed through skin. Do not 
get in eyes, on skin or on clothing. Wash thoroughly. Do not breathe 
spray mist. : 

(ii) B-butoxy, B’ thiocyano diethyl ether—3% to 25% concentrate. 

Caution: Do not leave on skin. Avoid prolonged inhalation of spray 
mist. Avoid contamination of feed and foodstuffs. (H. P.). 

(iii) B-thiocyano ethyl esters of mixed fatty acids averaging 10 to 
18 carbon atoms, 13.2% of B-butoxy B’ thiocyano diethyl ether—25% 
concentrate. 

Caution: Do not leave on skin. Avoid prolonged inhalation of spray 
mist. Avoid contamination of feed and foodstuffs. (H. P.) 

(66) Toxaphene (chlorinated camphene)—(i) Dry formulations— 
25% and above. 

Warning: May Be Fatal If Swallowed! Do not breathe dust or spray 
mist. Do not get in eyes, on skin or on clothing. Wash thoroughly. 

(ii) Toxaphene and dry formulations below 25%. 

Caution: Harmful If Swallowed! Avoid prolonged breathing of 
dust or spray mist. Do not leave in eyes, on skin or on clothing. Wash 
thoroughly. Avoid contamination of feed and foodstuffs. 

(iii) Solutions and emulsions, Since various solvents which differ in 
toxic properties may be used, labels should bear the precautionary state- 
ments covering the combined hazards of Toxaphene and the solvent. 
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(67) 2,4,5-trichlorophenoxyacetic acid—(i) Salts—20% and above. 

Caution: Avoid inhaling dust. Avoid contact with skin, eyes or 
clothing. 

(ii) Esters—20% and above. 

Caution: Avoid contact with skin, eyes or clothing. 

Note: Added warning statements regarding danger to crops through 
drifting dusts or sprays, should be used on all labels of 2,4,5-T formu- 
lations. 

(68) Zine dimethyl dithiocarbamate; any effective concentration. 

Caution: May Be Harmful If Swallowed Or Inhaled! May cause 
irritation of nose, throat and skin. Avoid contact with eyes, skin or 
clothing. Avoid breathing dust or spray mist. In case of contact, flush 
with plenty of water. For eyes, get medical attention. 

Fire Hazard: For dust mixtures 50% and above. Keep away from fire 
and sparks. 

(69) Zine ethylene disdithiocarbamate—10% and above. 

Caution: May Cause Irritation of Nose and Throat! Do not breathe 
dust or spray mist. 

Fire Hazard: For dust mixtures 50% and above. Keep away from fire 
and sparks. 

(70) Zine phosphide—(i) 10% and above. 


. Poison 


Antidote: Give a tablespoonful of salt in a glass of warm water and 
repeat until vomit fluid is clear. Have victim lie down and keep warm. 
Call A Physician Immediately. 

Warning: Do not breathe dust or fumes. Do not contaminate feed 
and foodstuffs. Keep away from children and domestic animals. 

(ii) 2% to 10%. 

Warning: May Be Fatal If Swallowed! Do not breathe dust or fumes. 
Do not contaminate feed and foodstuffs. Keep away from children and 
domestic animals. 

(iii) Below 2%. 

Caution: Harmful If Swallowed! Avoid contamination of feed and 
foodstuffs. (H. P.). Keep away from children and domestic animals, 

(71) Zine salts—not elsewhere included—(considered as zinc, not as 
anions) —5% and above. 

Caution: Harmful If Swallowed! 

Effective date. This interpretative statement shall become effective 
upon publication thereof in the FEDERAL REGISTER. 

Issued this 14th day of November 1949, 

[Seal] PRESTON RICHARDS, 
Acting Director, Livestock 
Branch, Production and 
Marketing Administration. 
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Labeling of Household Insecticides Containing Chlordane 


Interpretation 19 

Formulations of technical chlordane have been available to the public 
as household insecticides since 1946. Certain formulations when properly 
used have been found to be unusually effective against roaches and cer- 
tain other crawling insect pests of the household. However, this chemical 
is a known poison and must be handled with care. Recent experimental 
findings have tended to emphasize the chronic or long term hazards from 
repeated small exposures to chlordane either orally, by direct contact, 
or by breathing its vapors. In order to assure safety from chronic 
poisoning and yet continue to take advantage of this effective insecticide, 
it is necessary to place certain limitations, not only on the formulations 
that may properly be used, but also on the methods of application. 

Therefore, pursuant to the authority vested in me by § 162.38 of the 
regulation (7 CFR 162.3) under the Federal Insecticide, Fungicide, and 
Rodenticide Act (7 U. S. C. 135-185k), Interpretation 19 with respect 
to the labeling of household insecticides containing chlordane is hereby 
issued, as § 162.117 of Part 162, Title 7, Code of Federal Regulations, 
to read as follows: 

§ 162.117 Interpretation with respect to labeling of household in- 
secticides containing chlordane. In determining whether household in- 
secticides containing chlordane comply with the requirements of the 
Federal Insecticide, Fungicide, and Rodenticide Act, the following prin- 
ciples will apply: 

(a) Limitation as to intended use. Products containing chlordane 
for household use will not be deemed to comply with the act unless 
their labeling shows they are intended for use only against roaches, 
waterbugs, silverfish, ants, carpet beetles or brown dog ticks in premises, 
or such other insects as the Director may find to be controllable within 
the limitations of formulations and directions for use prescribed herein. 

(b) Limitation as to formulations. (1) Most household insecticides 
containing chlordane fall into three general classes: 

(i) Petroleum distillate (kerosene) solutions which may or may not 
contain limited quantities of other chlorinated hydrocarbon insecticides 
and certain paralytic agents. 

(ii) Water emulsions which do not ordinarily contain any other 
insecticidal ingredient and which are to be used undiluted, or emulsifiable 
concentrates to be used after suitable dilution with water. 

(iii) Dry powder formulations based on talc, pyrophyllite or other 
suitable diluents which sometimes contain limited quantities of other 
insecticides. 

In addition, there are a few other special products which contain 
chlordane. 

(2) Products containing chlordane for residual household use must 
contain sufficient chlordane, alone or in combination with other toxicants 
such as DDT, to be fully effective as residual insecticides against the 


ae PENDIX 563 


insects indicated on their labeling in accordance with paragraph (a) 
of this section. 

(3) Petroleum distillate spray formulations frequently contain 2 
percent of chlordane without any other residual toxicant. Under no 
circumstances shall the chlordane content exceed 2.5 percent by weight. 
If other insecticidal ingredients are present which have either acute or 
chronic poisoning characteristics, the amount of chlordane shall be re- 
duced in proper proportion. 

(4). Water emulsion formulations when diluted for use shall not 
contain more than 2.5 percent of chlordane by weight. Products con- 
taining less than 2 percent of chlordane by weight may not be adequately 
effective. No other toxicants or other paralytic agents are ordinarily 
present in these products, but if other insecticidal ingredients are present 
which have either acute or chronic poisoning characteristics, the amount 
of chlordane shall be reduced in proper proportion. 

(5) Dry powder formulations of chlordane based on tale, pyrophyllite 
or other suitable dry diluents, under no circumstances shall contain more 
than 5 percent of chlordane by weight. If other insecticidal ingredients 
are present which have either acute or chronic poisoning characteristics, 
the amount of chlordane shall be reduced in proper proportions. If no 
other insectcidal toxicants are present, formulations containing less than 
3 percent of chlordane by weight may not be effective. 


(c) Requirements as to directions for use—(1) General. The direc- 
tions for liquid formulations shall under all circumstances provide for the 
use Of a coarse, wet spray or for application by the use of a paint 
brush or similar means. Directions for liquid formulations, dry powders, 
and any other properly formulated mixture which contains chlordane, 
shall prescribe application on a “spot” basis to the cracks, surface, 
or other areas where the insects have been seen resting, running or 
hiding. There shall be no directions for general applications to large 
areas of walls, floors, shelving, cabinets, ceilings, or other room surfaces. 
There shall be no directions for spraying in the air or for the use of 
fine mist sprays of any kind such as those commonly used for flies 
and mosquitoes. There shall be no directions for treatment of clothing, 
bedding, beds, mattresses, pillows or furniture and no claims or direc- 
tions for bedbugs or fabric pests in furniture. There shall be no di- 
rections which might lead to contamination of food. There shall be no 
claims for safety or non-toxicity. 

(2) Particular insects—(i) Roaches. The directions for control of 
roaches shall provide for thorough treatment of infested cracks and 
other hiding or resting places, and may provide for application of the 
insecticide to a limited extent on some exposed surfaces where roaches 
will crawl over it when they come out of hiding. The directions shall 
indicate that the application should be repeated as often as necessary 
to maintain effective control. 


(ii) Silverfish. The directions shall be the same as directions for 
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roaches except that emphasis shall be given to treatment of base 
boards, areas behind shelving, bookcases and storage areas. 


(iii) Ants. The directions for control of ants shall be similar to 
those for roaches. Instead of treating hiding places, however, em- 
phasis shall be placed on the treatment of ant trails and areas around 
door sills and window frames where the pest may enter the premises. 
The directions shall also indicate that it is frequently desirable to 
treat the openings around water pipes, heat ducts, electrical outlets and 
baseboards where ants may come out into rooms from wall spaces and 
partitions, and that the application should be repeated as often as 
necessary to maintain effective control. 

(iv) Brown dog ticks in premises. The directions for the control 
of brown dog ticks in premises shall be similar to those given for 
roaches but emphasis shall be placed on repeated treatments around 
baseboards, window and door frames, wall cracks, sleeping quarters 
of household pets and localized areas of floors and floor coverings. The 
directions shall indicate that the frequency and extent of applications 
required will depend upon the source and intensity of the infestation. 
The directions shall indicate that fresh bedding should be placed in 
animal quarters following treatment. There shall be a specific warning 
not to treat pets or other animals with these products. 

(v) Carpet beetles in premises. Directions for the control of carpet 
beetles in premises may provide for localized applications to areas of the 
floor and baseboards and for working the powder or liquid into cracks 
and under carpets where these insects may be found. Treatment of 
areas on floors, baseboards, and shelves of closets may also be indi- 
cated and repeated applications specified. However, no directions shall 
be given for widespread or general treatments to large areas of the 
carpeting, floors, walls, ceilings or other surfaces. 

(d) Ingredient statement provisions. The following forms of ingredi- 
ent statements would fulfill the requirements of the act as to ingredi- 
ent statements for the three general classes of formulations of house- 
hold insecticides containing chlordane. These suggested forms of 
statements assume that chlordane is the only toxicant present and that 
petroleum distillate in the form of deodorized kerosene is the only other 
active ingredient. 

(1) Kerosene solutions— 

(i) Active ingredients: Percent 

Technical chlordane! 223202022. 

Petroleum distillate 2.220 nn 


Total .s..ecscccsscce.sccuaveceeecseecoeee a0 aeecuee cee ar 100 


(ii) Active ingredients .......--cc:seccas oe 100 
Petroleum distillate. 
Technical chlordane.? 
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(2) Water emulsions or dry powders. 


(i) Active ingredients Percent 
Too ST ayett c=] tev es 012 nee ee ie 
1 Equivalent to ........ percent octachloro-4,7-methano tetrahydroindane 
amid ........ percent of related compounds. 


2 Consists of octachloro-4,7-methano tetrahydroindane and related 
compounds. 
3 Equivalent to ........ percentage octachloro-4,7-methano tetrahydroin- 
dane and ........ percent of related compounds. 
Percent 
Leith aie DIENOT S20 a cee eee 


ent | csnemenauin ly onidag A eLoceaeeeinaeneshhe chip sce ee 100 


The correct percentages should be given in the blank spaces and the 
sum of the percentage of octachloro-4,7-methano tetrahydroindane and 
the percentage of related compounds stated should be equal to the 
percentage of technical chlordane in the product. 


(e) Precautionary labeling provisions. The following precautionary 
statements are acceptable under the act: 

(1) Petroleum distillate solutions or water emulsions containing 2.5 
percent chlordane or less: 

Caution. Repeated or prolonged contact with skin can cause toxic 
symptoms. Avoid excessive inhalation or skin contact. In case of spillage 
on skin, wash with soap and water. Avoid contamination of feed and 
foodstuffs. Harmful if swallowed. Keep out of the reach of children. 

Fire hazard. (For use on petroleum distillate solutions only.) 

Caution. Do not spray into or near fire or open flame. Do not smoke 
while spraying. 

(2) Dust formulations containing 5 percent chlordane or less: 

Caution. Avoid excessive inhalation. Avoid contamination of feed and 
foodstuffs. Keep out of the reach of children. 

This interpretation shall supersede the provision of Interpretation 
15 (7 CFR 162.118) on labeling of mineral oil-pyrethrum and similar 
contact household fly sprays and of Interpretation 18 (7 CFR 162.116) 
on caution, warning, and antidote statements, insofar as such provisions 
relate to household insecticides containing chlordane. 

Effective date. According to reliable information, the principal 
danger to humans to be anticipated from the use of household insecticides 
containing chlordane is the slow development of chronic injury over a 
period of several years due to repeated absorption through the skin 
or breathing of spray mist, dust or vapors arising from surfaces having 
a residue of chlordane. Consequently, immediate disruption of the 
marketing of those products is not imperative and the foregoing inter- 
pretation is made effective one year after publication in the Federal 
Register as to all household insecticides containing chlordane, and the 
containers, packaging and labeling of such insecticides, which were pre- 
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pared prior to the date of such publication. The foregoing interpretation 
is made effective upon publication in the Federal Register as to all 
household insecticides containing chlordane, and the containers, pack- 


aging and labeling of such insecticides, which are prepared after such 
publication. 


Done at Washington, D. C., this 11th day of September 1951. 
[Seal] H. E. REED, 
Director, Livestock Branch, 
Production and Marketing 
Administration. 


CHLORDANE 


CHLORDANE is the common name that has been adopted for the 
chemical] 1,2,3,4,5,6,7,8,8 - Octachloro-4,7-methano-38a,4,7,7a-tetrahydroin- 
dane, 

The commercial product “TECHNICAL CHLORDANE,” consists of 
approximately 60% of this chemical compound, together with approxi- 
mately 40% of “RELATED COMPOUNDS.” Attention is especially 
called to the fact that “CHLORDANE” is the name of the pure chem- 
ical and should not be used to designate the commercial product which 
also contains the “RELATED COMPOUNDS.” In designating the com- 
mercial product in the ingredient statement, the word “TECHNICAL” 
should always be used. 

When this material is used as an ingredient in an insecticide it should 
be entered in the ingredient statement as: 


* Technical Chlordane ............ % 
* Equivalent to ............ % octachloro-4,7- 
methanotetrahydroindane and ............ % of 


related compounds. 


The correct percentages by weight are to be inserted in the blank 
spaces. THE SUM OF THE PERCENTAGES IN THE SUBSTATE- 
MENT SHOULD BE EQUAL TO THE PERCENTAGE OF TECH- 
NICAL CHLORDANE AS GIVEN IN THE INGREDIENT STATE- 
MENT. 


If the alternate form of ingredient statement, Section 2j (2) of the 
Act and Regulation 162.7 (d) (2), is used, the ingredient should be 
stated as follows: 

* Technical Chlordane 
* Consists of octachloro-4,7- 
methanotetrahydroindane and 
related compounds. 
In either of these forms of statements, the substatement keyed to the 


words “Technical Chlordane” should appear immediately below the in- 
gredient statement. 
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INSECTICIDE LABELING 


Note the items checked on this sheet. This information is offered 
for your guidance in preparing directions for the use of insecticides to 
comply with the provisions of the Federal Insecticide, Fungicide, and 
Rodenticide Act. 


1.— 


2.— 


The label should bear adequate directions for use against all the 
insects named. 

The controllable insects should be indicated on the label and 
adequate directions given for use of the product in their control. 


3.— The names of the insects should be associated with the appro- 


4,— 


10. — 


priate directions for control; otherwise, the instructions on the 
label are not sufficiently meaningful. 

The abbreviation “ete.” is too inclusive and should be deleted. 
The controllable insects might be named if adequate directions 
are given for their control. 

Directions for the control of flies, mosquitoes, and gnats should 
provide for closing up the infested area and filling it with mist. 
The space should be left closed for at least 10 minutes after treat- 
ment. It is frequently desirable to sweep up and destroy the 
fallen insects at the close of the 10-minute period. 

The directions for the residual control of flies, mosquitoes, and 
gnats should provide for thorough wetting of all areas where these 
insects alight or crawl. The application should be repeated as 
often as necessary to maintain an effective deposit of the residual 
Loxicant. 

The directions for the residual control of roaches, waterbugs, and 
silverfish should provide for thorough and repeated treatment 
of infested cracks and hiding places, wetting the various surfaces 
frequently by these pests. The application should be repeated as 
often as necessary to maintain an effective deposit of the residual 
toxicant. 

For the control of roaches, waterbugs, silverfish, and spiders, 
thorough and repeated spraying (dusting) of the infested area, 
working the spray (dust) into cracks and other hiding places, 
should be recommended. Emphasis should be placed on hitting 
the insects directly, and on repeated applications. 

The directions for controlling ants in the house should be similar 
to those for roaches. However, emphasis should be placed on the 
treatment of ant trails and areas around door sills and window 
frames where the pests enter the premises. Repeated applications 
are required in all cases. 

The directions for the control of fleas and ticks in premises should 
be similar to those for roaches and silverfish, but special stress 
should be placed on the repeated treatment of floors, baseboards, 
floor coverings, and wall cracks, as well as sleeping quarters of 
animals. 
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Law Enforcement Officials 


Officials or departments of state and federal governments who have 
jurisdiction over the enforcement of economic poison laws, insecticide, 
fungicide and rodenticide laws, and associated regulations are listed 
below. Communications requesting information on laws or regulations 
or products coming under their purview should be addressed to the person 
or department indicated in the following list. 


CS eee eee Chief, Insecticide Division, Livestock Branch, Pro- 
duction and Marketing Adm., Washington 25, D.C. 

Canadas ws 2 ee Associate Chief Inspection Services, Pesticides 
Department of Agriculture, Ottawa. 

Alabama 2 eee... Director, Division of Agricultural Chemistry, 
Montgomery 1. 

Arizona 9.0... State Chemist, Tucson. 

Arkansas:e2 eee Chief Inspector, Arkansas State Plant Board, 
War Memorial Building, Little Rock. 

California ee Chief, Bureau of Chemistry, Department of Agri- 
culture, Sacramento 14. 

Colorado) =e State Entomologist, State Museum, Denver 2. 

Connecticut .................... Chemist in Charge, Department of Analytical 


Chemistry, Connecticut Agriculture Experiment 
Sta., New Haven. 


Delayvare State Chemist, State Board of Agriculture, 
Dover. 

Florida. ee State Chemist, Agricultural Department, Talla- 
hassee. 

Geortiag ee State Chemist, Department of Agriculture, At- 
lanta 3. 

TINGS eee ees. Superintendent of Registrations, Department of 
Registration & Education, Springfield. 

Indiana Assistant State Entomologist, Department of 
Conservation, Indianapolis 9. 

[oWaee i se Dairy & Food Division, Department of Agricul- 
ture, Des Moines. 

Kansas? 2 eee Director, Control Division, State Board of Agri- 
culture, Topeka. 

Kentucky a eee Director, Division of Food, Drugs and Hotels, 

Louisville 2. 

Loulsianage =e Asst. Commissioner, Dept. Agriculture & Immi- 
gration, Baton Rouge 1. 

Maine Chief, Division of Inspection, Department of Ag- 


riculture, Augusta. 
Maryland =.= State Chemist, College Park. 


Massachusetts 


Michigan ........ 


Minnesota ...... 


Mississippi .... 


Missouri ........ 


Montana 


Nebraska ...... 


Nevada 
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..Director, Food & Drug Division, Department of 


New Hampshire ............ 


New Jersey .. 


New Mexico .. 


Health, State House, Boston 33. 

State Chemist, Bureau Chemical Laboratories, 
Lansing. 

Chief Chemist, Department of Agriculture, Dairy 
& Food, State Office Building, St. Paul. 

Chief Chemist, Department of Chemistry, State 
College. 

State Entomologist, Department of Agriculture, 
Jefferson City. 

Administrator, Food & Drug Division, Board of 
Health, Helena. 

Chief, Dairies, Food, Weights and Measures, De- 
partment of Agriculture & Inspection, Lincoln 9. 
Commissioner, Department of Food & Drugs, 
Reno. 

State Entomologist, Department of Agriculture, 
Durham. 

State Chemist, Agricultural Experiment Station, 
New Brunswick. 

Extension Agronomist, State College New 
Mexico. 

Director, Plant Industry Bureau, Department of 
Agriculture, Albany 1. 


State Chemist, Department of Agriculture, 


Raleigh. 
State Food Commissioner, State Laboratories De- 
partment, Bismarck. 


Cl) Director, Insect & Plant Disease Control, Depart- 
ment of Agriculture, Columbus 15. 

MK TANOMIA! ............:-.0...000 Director, Entomology & Plant Control] Division, 
Department of Agriculture, Capitol Building, 
Oklahoma City. 

CV) Chief Chemist, Department of Agriculture, Agri- 
cultural Building, Salem. 

Pennsylvania Brin ater, Director, Bureau of Foods & Chemistry, Depart- 


South Carolina 
South Dakota 


ment of Agriculture, Publication Building, Har- 
risburg. 

Administrator, Entomology & Plant Industry, 
State Department of Agriculture, State House, 
Providence 2. 

Associate State Entomologist, Clemson. 


———— Director of Inspections, Department of Agricul- 


ture, Pierre. 


Mennessee ....................-. Supt. & State Chemist, Division of Dairies, Foods 


& Drugs, Nashville 3. 
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Texas ........0................Associate Chief, Division Horticultural Inspection 
and Quarantines, Dept. of Agriculture, Austin. 
Ultdh eee ee State Chemist, Board of Agriculture, Salt Lake 
City. 
Vermont. ........................Director, Division of Plant Pest Control, State 
e ' Board of Agriculture, Montpelier. 
Vircinia 2 Chief Chemist, Division of Chemistry, Dept. Agri- 
culture & Immigration, Richmond, 19. 
Washington eee State Chemist, Division of Chemistry, Agricul- 
tural Experiment Station, Pullman. 
Wisconsin _.................. State Entomologist, Department of Agriculture, 
; State Capitol, Madison 2. 
Wyoming State Entomologist, Department of Agriculture, 
; Powell. 
Mereot Hawai. Director, Division of Marketing, Board of Com- 
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Government Specifications 


U.S. Government Specifications for sanitary chemical products in- 
cluding various soaps and cleansers are published in condensed form 
in the BLUE BOOK Edition of Soap & Sanitary Chemicals, the annual 
buyers’ guide and directory published by the Mac Nair-Dorland 
Co., 254 West 31st St., New York 1, N.Y. 
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